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ABSTRACT 
 
STUDIES ON THE DIVERSITY AND SPATIAL DISTRIBUTION OF DEEP-
WATER SPONGES ALONG THE WEST AND SOUTH COASTS OF SOUTH 
AFRICA  
 
S. Maduray 
 
M. Science thesis, Department of Biodiversity and Conservation Biology, University 
of the Western Cape. 
 
This thesis explores the diversity, spatial patterns and community structure for 
the sponges (Porifera) along the west and south coasts of South Africa.  
Species collected were identified to the lowest level of lowest taxonomic unit 
possible (either species or genus). The study site was divided into areas and in 
each of these we documented the spatial diversity and in so doing were able to 
assess the variation of sponge communities between the west and south coasts. 
The total number of species recorded for this deep-water region was eighty- 
three of which nineteen are described. The south coast was more diverse than 
the west coast and eleven species were found to be common to both coasts.  
The analysis based on location and depth showed that both coasts are 
significantly different to each other.  We determined that these areas are 
biogeographically separated. Species contributing toward the dissimilarity 
between both coasts include Suberites carnosus, Myxilla (Burtonanchora) sp 
1, Rossella antarctica, Tetilla capillosa and Haliclona sp. 
Patterns of species richness showed an increase in diversity from the west to 
south. It was found that species richness increases with depth for both coasts 
but only up to 350 m for the west coast and 200 m for the south coast. 
However, the sampling effort was determined to possibly have not been 
enough to gain a full understanding of species richness for the entire study 
area as the number of species was correlated with sampling effort. Estimated 
richness found that higher richness of sponges could still be found within most 
of the best bins and for each coast. An estimate of samples needed both each 
depth bin per coast showed that more samples would be needed on the south 
coast and this is possibly due to the greater variety and variability of the 
species found on the coast. 
The sponge community on the south coast was found to have no significant 
difference in pattern with some of the depth bins, whereas depth plays a role in 
sponge community on the west coast. Species of Suberites were dominant at 
depths lower than 200 m while Hamacantha (Vomerula) esperioides was 
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dominant between 200 and 350 m with Tetilla capillosa dominated depths 
lower than 350 m. 
The thesis is concluded with an overview of what is now known and what still 
needs to be discovered and determined to further enhance biodiversity 
knowledge in the country.  
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Studies on the diversity and spatial distribution of Deep-water sponges along the west and 
south coasts of South Africa 
 
INTRODUCTION 
 
The importance of biodiversity to life on Earth has been recognized by the establishment 
of the Convention on Biological Diversity (CBD) (1992), which has been ratified by 150 
countries. One of the Convention’s requirements is for signatory countries (like South Africa) to 
compile biodiversity inventories of both the terrestrial and ocean realms. Of relevance here 
though, is the focus that the Convention places on the conservation of marine biodiversity (Gray 
2000, Alexander et al. 2011), especially that of the deep water environments, as they are known 
to be highly diverse (Grassle and Maciolek 1992) and for the role that they play in global storage 
and cycling of nutrients and energy flow (Covich et al. 1999). 
 
Having said that, globally, there has been a noted decline in biodiversity of the marine 
environment which can be attributed to human related activities (Norse 1995, Shumway 1999, 
Gaston 2000, Roberts et al. 2002, Mora et al. 2007). To pause the decline in biodiversity, 
species-specific conservation plans are being developed and countries are trying to implement 
ecosystem based management (EBM) actions such as representative systems of marine protected 
areas (RSMPA) to ensure resilience and preserve entire ecosystems.  However, in order to 
conserve or protect an ecosystem and representative biodiversity and habitats, the community 
composition must first be known along with the complex interaction over different temporal and 
spatial scales.   
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 South Africa is a country that is rich in biodiversity and this can be attributed to the 
variable and dynamic currents systems along the coast (Griffiths 2010). On the west coast the 
cold Benguela current dominates and is incidentally one of the world’s four major coastal 
upwelling regions (Shannon 1985). Cold nutrient rich water is brought to the surface, which 
results in high productivity (Roberts and Sauer 1994). There are also areas of inner shelf that are 
covered by bottom waters low in dissolved oxygen and of low temperature due to the deep shelf 
(Roberts and Sauer 1994). The south coast however, is dominated by the warm Agulhas Current 
(Shannon 1985). This current is directed by the topography (arrangement and shape) of the South 
African eastern coastline and typically follows the continental shelf from Maputo in 
Mozambique down to the tip of the Agulhas Bank, which extends about 250km south of Cape 
Agulhas (Sink et al. 2012). The water is nutrient poor in comparison to the Benguela Current and 
temperatures are warmer. Closer in-shore, a variable, cooler counter-current flows in an opposite 
direction to the Agulhas current. This cooler counter-current, together with eddies of warm water 
moving inshore off the Agulhas current, significantly influences the biodiversity of inter-tidal 
and benthic marine coastal communities in the warm temperate Agulhas ecoregion. While the 
off-shore colder waters of the west coast support a larger biomass of marine organisms arising 
from the upwelling of cold nutrient rich water associated with the Benguela current, centres of 
greater marine biodiversity, in common with similar areas around the world, are found in the 
warmer water of the east coast.  Although many circumtropical species are found along the 
coasts of Southern Africa’s sub-tropical regions a significant proportion of marine organisms 
recorded off the southern African coast are reported to be endemic (Gibbons et al. 1999, Awad et 
al. 2002, Griffiths et al. 2010). 
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 These varied ocean surface water movements and resulting temperatures, have resulted in 
the South African Exclusive Economic Zone (EEZ) being divided into six broad biogeographic 
marine ecoregions (Benguela, Agulhas, Natal, Delagoa, Southeast Atlantic and Southwest Indian 
ecoregions) (Sink et al. 2012). The Benguela, Agulhas, Natal and Delagoa ecoregions include the 
coast, continental shelves and shelf edge, whereas the deep-sea Southest Atlantic and Southwest 
Indian ecoregions include the upper and lower bathyal zones and the abyss (Sink et al. 2012). 
South Africa has, in addition to the six broad ecoregions mentioned above, defined 22 ecozones 
within these ecoregions (Sink et al. 2012). The coastal ecoregions have been well defined by 
means of detailed analysis of fauna and flora as opposed to the offshore regions where there is 
limited available data on benthic biodiversity.  The offshore regions, therefore, have largely been 
defined by physical criteria (e.g. temperature, depth, substratum) (Sink et al. 2012). A 
biogeographic transition ecozone can be found bordering these coastal ecoregions. While there is 
a general consensus on South Africa's ecoregions, there is still debate as to the precise locations 
of the various transition zones. In general, the western transition zone is roughly located between 
the Cape Peninsula and the area just east of Cape Agulhas (overlap between the Southern 
Benguela and Agulhas ecoregions) and the eastern coastal transition zone is located between the 
area around the Kei River mouth and the Eastern Cape border with KwaZulu-Natal (overlap 
between Agulhas and Natal ecoregions). Biogeographic transition zones contain organisms from 
each of the neighbouring regions but they often also contain endemic species that are specifically 
adapted to the conditions of the transition zone alone. It is for this reason that biogeographic 
transition zones are areas of high diversity.  
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Approximately 13 000 species of marine organisms are currently recorded in South 
African waters (Gibbons et al. 1999, Griffiths et al. 2010). However, most of these species are 
from the shallower depths (coastal ecozone). This coastal ecozone has been relatively well 
sampled and includes 2500 samples of benthic invertebrate communities. These have been 
collected by grab, dredge, or trawl or SCUBA. Majority of these samples were collected after 
1980, and over 83% of these samples are from depths shallower than 100 m (Griffiths et al. 
2010). The offshore region, considered one of the three most threatened marine habitats in South 
Africa (Lombard et al. 2004, Sink et al. 2012), is less well represented and remains almost 
completely unexplored (especially depths from 500 – 5000 m depth range) (Griffiths et al. 2010). 
Considering the relatively high diversity encountered in the coastal ecozone, it would seem to be 
beneficial to sample the deeper shelf areas. Especially as deep-water areas have been shown to 
contain higher levels of species richness than was originally thought (Grassle and Maciolek 
1992, Gray 2002, Hadju and Lopes 2007). 
 
Apart from this lack of sampling effort in the deeper regions (Gibbons 2009, Griffiths et 
al. 2010), past sampling activities have focused on the better known taxa such as fish, soft 
sediment fauna like polychaetes and Amphipods, and those with larger body size such as 
octocorals and Mollusca to name a few (Awad et al. 2002). Only 334 sponge species are known 
from South Africa (unpublished data). In comparison to the Molluscan (3062), Chordate (2492), 
Crustacean (2333), Annelid. (766) and Cnidarian (842) species identified in South Africa 
(Gibbons et al. 1999), this number is especially low. Understanding South Africa’s marine 
biodiversity in terms of range distribution, number of species and endemism is likely to increase 
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as little-known marine habitats, such as deep oceans, are better explored and as poorly known 
taxa, such as sponges are more fully described.   
 
 Sponges are an ecologically important group in benthic marine communities (Sara and 
Vacelet 1973, McClintock et al. 2005) and are sometimes the dominant epibenthic macrofauna in 
polar, temperate and tropical ecosystems (Reiswig 1974, Diaz et al. 1993, Bell and Barnes 2000, 
Hooper et al. 2002, Bell & Smith 2004, Leys et al. 2004, Picton and Goodwin 2007). Sponges 
have various functional roles within marine ecosystems, including nitrification, stabilization, 
nutrient cycling and erosion of the substrate or reef framework and providing a food source and 
habitat to other organisms (Becerro 2008, Bell 2007, 2008, de Goeij et al. 2013).  
 
 Worldwide, sponges remain an understudied group even though approximately 8400 valid 
species of sponges are recognized globally to date (van Soest et al. 2013). Regions such as 
Australia, New Zealand, United Kingdom, Mediterranean and Caribbean have relatively well-
known sponge assemblages (Lévi and Lévi 1998, Hadju and Lopes 2007), compared to that of 
South Africa (a developing economy), which has a coastline length of ~3200 km and an EEZ 
area covering approximately 1 million km
2
.  Considering that New Zealand has thrice the size of 
South Africa’s EEZ and Australia six times, it is not surprising that numbers of sponges 
described from these developed economies is substantial (approximately 600 and 1120 
respectively). Futhermore, the numbers of sponge taxonomists working in these areas are greater 
than that of South Africa. The United Kingdom also has a substantial number of sponge fauna 
(approximately 690) although the EEZ is less (773 000 km
2
) than that of South Africa. This 
difference between geographic regions may in part be due to relatively recent exploration and/or 
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research effort being concentrated in a small area of a region, for example, the majority of 
sponge diversity work in South Africa is being concentrated in waters close to Cape Town on 
both the west and south coasts (Samaai pers comm.). Much of our historic knowledge of South 
African sponges comes from studies conducted in the late 1800’s to mid 1900’s such as  
important expeditions (e.g. Challenger, Valdivia, Scotia) that documented some deep-water 
fauna of the south coast and east coasts of South Africa (e.g. Esper 1797, Carter 1881, 1883, 
Ridley and Dendy, 1887, Sollas, 1888, Stephens, 1915). These works were followed by those of 
Kirkpatrick (1902, 1903a, 1903b) and Burton (1926, 1929, 1931, 1933a, 1933b, 1936) and in the 
latter 1900’s by Levi (1963, 1967) and Uriz (1987). Apart from this, there are still gaps in 
documentation of regional faunas around South Africa and its associated Large Marine 
Ecosystems such as the Benguela Current Marine Large Ecosystem (BCLME), Agulhas Somalia 
Currents Large Marine Ecosystem (ASCLME) and the certain regions within the Antarctic 
Marine Large Ecosystem (ALME) (Samaai and Gibbons 2005).  
 
Considerable progress has been made over the last thirteen years to document the sponge 
fauna of South Africa. The first detailed taxonomic study on sponges for the west coast of South 
Africa, after the first expeditions, was carried by Samaai and Gibbons (2005). These publications 
together with those of Kirkpatrick (1902, 1903a, 1903b) and Lévi (1963, 1967) are the most 
comprehensive taxonomic records of shallow water sponge fauna on the east coast of South 
Africa. These efforts have subsequently been extended to include the descriptions of several new 
species in Latrunculia, Strongylodesma, Tsitsikamma and Cyclacanthia (Family Latrunculiidae). 
Since these studies, 36 new species have been described for South Africa (Samaai et al. 2003, 
Samaai et al. 2004a, 2004b, Samaai and Gibbons 2005, Samaai et al. 2008, Samaai et al. 2012).   
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Despite being an important component of marine benthic communities and despite the 
steady increase in sponge ecological and taxonomic research, knowledge of South African 
sponges are fragmented with large areas being undersampled or never been sampled. For 
example, although Burton (1933, 1936) described some sponges from the South African coast, 
no taxonomic work had been conducted on sponges further offshore on consolidated habitats, 
seamounts and unconsolidated sediments. Although South Africa is comparatively better 
sampled than other African countries (van Soest et al. 2012), the deep and shallow water sponge 
fauna remains poorly understood.  As we explore the various ecozones within the South African 
ecoregions, new species will be discovered and we will get a better understanding of range 
restricted endemics and the diversity of sponges around South Africa.   
 
The aims of the thesis is to identify and describe the deep-water sponge fauna of the 
South African west and south coasts in an effort to document the species composition and assess 
their diversity in relation to latitudinal and bathymetric distribution patterns. Furthermore we will 
assess whether the species composition found on the west and south coasts conforms to the 
bioregions that have been defined for the area. 
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MATERIALS AND METHODS 
 
Study Site  
 The sponges described and used in the spatial analysis were obtained from various annual 
(west coast - January) and biannual (south coast – April and September) demersal research trawl 
surveys conducted during the periods April 2007 – January 2011 on the FRS Africana. These 
research surveys were conducted by the Fisheries Research Branch of the Department of 
Agriculture, Forestry and Fisheries (DAFF) of South Africa. The gear used during the trawls is a 
55 m German otter trawl with 75 mm mesh cod end fitted with a 35 mm mesh liner, a rope 
wrapped chained footrope and 1500 kg WV otter boards. Towing speed (3.5 knots) and the 
mouth of the trawl (26 m) are assumed constant. The duration of all trawls was limited to 30 min, 
in cases where it is exceeded or reduced for any reason; the trawl catch is standardized to 30 min 
tow duration. It is then assumed that the area swept for each trawl is constant at 0.0246 square 
nautical miles (Yemane et al. 2010). 
 
 Trawl locations in South Africa are determined in a pseudo-randomly sampled manner 
using a set of 5 x 5 minute grid cells, and are effectively randomly distributed along the shelf in a 
depth range of 30 – 500 m.  These were then effectively randomly distributed along the coast in a 
similar depth range (Badenhorst and Smale 1991). Trawl data (trawls from which sponges were 
collected) from the various research vessels were imported into ArcView 3.2, a Geographic 
Information System (GIS) software program. Data (trawls where sponges were collected) were 
mapped onto a 10 x 10 minute grid cell representing their location in space, identical to the 
research trawl grid network sampled in all locations along the west and south coasts (Figure 1). 
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Collection and preparation of specimens for identification 
Upon collection from the trawl nets sponges were separated, weighed, counted and digital 
colour photographs were taken of the specimens. Observations on appearance in life, colour, 
depth, latitude and longitude were recorded. However, due to various people collecting the 
sponge samples photographic data and colour in situ were not always collected, neither was 
weight collected consistently. Photographs were then taken of the samples after they had been 
placed in ethanol. Notes on surface structure, shape and dimensions were taken prior to specimen 
fixation in 96% ethanol.   
 
Taxonomic procedures 
Spicules 
A section (3 mm
3
) of each specimen that contained choanosome and ectosome was cut 
from the specimen, and placed in a test tube. The spicules were isolated from the section in a 
fume cupboard by digesting the sponge tissue in 100% nitric acid.   Material was then washed 
three times (twice with distilled water and once with 70% ethanol) prior to microscopic 
examination. Between each rinse the material was centrifuged for 3-5 min at 4000 rpm. Clean 
spicule samples were then stored in 100% ethanol at room temperature. For examination 
purposes the spicules were re-suspended and pipetted onto a microscopic slide, and the ethanol 
was evaporated off on a heated tray at 40 °C. After the slides were completely dry, a few drops 
of Entellan or DpX were added, and a cover slip was put in place. The slides were then allowed 
to air dry at room temperature for at least two days, or until the mountant had hardened. 
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 Scanning electron microscopy was also carried out on the spicule preparations obtained, 
as small, but significant variations in the skeletal characteristics that might confer specific 
identity in some cases are very difficult to observe when examined through the light microscope 
exclusively (Fromont and Bergquist 1985, Hooper 1996). A piece of film negative was attached 
to an aluminium stud with epoxy glue, and left to dry. One or two drops of the clean spicule 
sample were placed on the stud, (taking care not to overcrowd the stud) which was left to air dry 
at room temperature to evaporate the ethanol. The studs were then splutter-coated with gold and 
examined in Scanning Electron Microscope equipped with the digital imaging software program. 
Each unique spicule type was digitally imaged. 
 
 Spicules were measured from histological preparations using a Carl Ziess MRc5 camera. 
Ten spicules, of each spicule category were measured from all specimens with Carl Zeiss 
AxioVision Rel. 4.6 software. Digital images were taken of the diagnostic skeletal characters. 
The descriptions below provide the spicule details of measurements made in this study, along 
with those reported previously in the literature. The object of this is to determine the level of 
variability. Spicule dimensions are given as mean length (range of length measurements) x mean 
width (range of width measurements) followed by the number of spicule measurements taken. 
 
In order to examine the skeletal arrangement of the sponge, a perpendicular section (~ 5 
mm
3
) of tissue was cut from the voucher material, and embedded in paraffin wax, after it had 
been processed automatically through a series of dehydrating and embedding agents. 
Histological sections of ~ 75 µm were cut using a microtome. The wax was removed from the 
section by washing it in xylene. Sections were placed and mounted on microscopic slides with 
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Entellan or DpX and viewed under a Zeiss AxioSkop 40 microscope. Diagnostic features, such 
as arrangement of spicules, for each specimen were photographed with the Carl Ziess MRc5 
camera, using the Carl Zeiss AxioVision Rel. 4.6 software, at the appropriate level of 
magnification.  
 
Material and acquisition 
Primary type material, paratypes and voucher samples are in the collection of Toufiek 
Samaai at Oceans and Coastal Research of the Department of Environmental Affairs.  Accession 
numbers will be provided by the South African Museum, Iziko Museums of Cape Town and will 
be deposited into their Natural History collection.  Voucher samples will be kept in the private 
collection of Toufiek Samaai (TS). Abbreviations used in the text: TS (personalised number for 
collection of Toufiek Samaai). 
 
Sponge distribution 
 GPS data of each trawl was plotted using ArcGIS.  The coastline was then divided into 5° 
grids from an angle at the position of the intersection between 24°E longitude and 27°S latitude 
(Figure. 2). The first intersection line was drawn through Cape Point and then at 5° degree angles 
east and west of Cape Point (adapted from Millard 1978, Williams 1992). These areas were then 
numbered 1 to 24 starting in the NW. The presence absence matrix for the different areas was 
constructed using the species collected in each trawl for that area. A non-parametric multivariate 
analysis (PRIMER-E v6) software programme (Clarke 1993, Clarke and Warwick 2001, Clarke 
and Gorley 2006) was used to assess the spatial patterns between samples from each coast. To 
accomplish this, a CLUSTER analysis using fourth root transformation with Bray-Curtis Index 
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and 25% similarity was conducted. Further a non-metric Multidimensional Scaling Ordination 
(MDS) was used to graphically show how closely related areas are using sponge composition 
(Field et al. 1982). ANOSIM was used to determine if samples were significantly different to 
each other. To determine the degrees of similarity within each coast and dissimilarity between 
them, data was analysed using the similarity percentage (SIMPER).  
 
To assess the possible impact of depth of community structure in each coast, a presence absence 
matrix was constructed for species in each trawl with coast and depth as factors. This was 
analysed using ANOSIM to determine how different the depth bins were to each other.  
Similarity percentage (SIMPER) was used to determine which species were most responsible for 
dissimilarity / similarity between depths. Sample based curves using the Chao Classic estimator 
was calculated using EstimateS (Colwell 2009) and CurveExpert (Hyams 2010) were used to 
determine the number of species that could be present in each coast and in the different depths 
with infinite sampling. 
  
  
 
  
 
 
 
 
 
 
 
 
 
13 
 
RESULTS 
 
Systematics 
 Eighty-three sponge species were identified from the deep-water trawl surveys along the 
west and south coasts of South Africa (Table. 1 and 2). These were representatives of 43 genera, 
36 families, 6 suborders, 11 orders and 3 classes. Fifty species are known, and 33 species are 
possible new species to science. Of the 83 species collected, only 19 species of Demospongiae 
(Phylum Porifera) are described in this chapter. Of these 19 species, 18 are redescribed from 
fresh material and one species is described as new. Orders Hadromerida, Poecilosclerida and 
Dictyoceratida, Halichondria and Haplosclerida were well represented in the collection, with the 
Poecilosclerida appearing to have the greatest diversity on both the west and south coast of South 
Africa. The results of this study underscore the importance of the other orders (hadromerid and 
dictyoceratid sponge fauna) in the deep waters of South Africa, in terms of the potential for the 
continued discovery of new species. 
 
 The Class Demospongiae was the most dominant group with 78 species identified. The 
Class Hexactinellida was represented by 1 order and 4 species. The Class Homoscleromorpha 
was represented by 1 order and a single species. 
 
 The taxonomic description of 19 species of Demospongiae collected during the trawl 
surveys is given below.  
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Phylum Porifera Grant, 1836 
Class Demospongia Sollas, 1885 
 
Order Spirophorida Bergquist and Hogg, 1969 
Family Tetillidae Sollas, 1886 
Genus Tetilla Schmidt, 1868 
 
Tetilla bonaventura Kirkpatrick, 1902 (Figs. 3 a - g) 
 
Synonymy. 
Tetilla bonaventura Kirkpatrick, 1902, p. 226, Fig. 2, Pl. II and III; Lévi, 1967, p. 250, Fig. 20, 
Pl. XIX, Fig. 5.  
 
 Material examined. TS 1210, South coast, Station A27349 (34°59'0"S, 21°35'0"E), 
depth 91 m, collected by FRS Africana, April 2007. TS 1284, South coast, Station A28926 
(35°6'59"S, 20°35'0"E), depth 105 m, collected by FRS Africana, September 2008. TS 1680, 
South coast, Station A29670 (35°9'54"S, 21°0'48"E), depth 78 m, collected by FRS Africana, 
April 2009. 
 
 Description. Fragment of mushroom shaped sponge, with a thick stem and base, 
approximately 25 mm in diameter (Fig. 2a).  The dome of the mushroom structure is finely 
hispid, with an osculum on the apex approximately 2 mm in diameter.  Several small ostia 
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approximately 0.2 mm in diameter are also visible. Texture hard and firm. Colour in situ dirty 
greenish brown, in preservative greenish grey. 
 
Skeleton. The choanosomal skeleton is composed of radiating tracts of oxeas that cannot 
be readily separated into different bundles (Fig. 3b). Tracts of large and small anadiaenes and 
protriaenes occur between the oxea megasclere spicules in the mid- and deep-layers of the 
sponge. Tracts become more dense towards the surface, and entirely composed of oxeas. 
Microscleres are present. 
 
 Spiculation. Megascleres. Oxeas (Fig. 3c), slightly bent and sharply pointed (fusiform), 
1568 (1175 – 2717) x 31 (22 – 48) µm n = 10; smaller oxeas, 829 (694 – 929) x 19 (12 – 24) µm 
n = 10; anadiaenes (Fig. 3d), 1025 (649 – 1753) x 43 (37 – 47) µm n = 10; 
protriaenes/prodiaenes (Fig. 3e and d), 921 (897 – 944) x 28 (27 – 29) µm n = 10. Microscleres. 
Sigmaspires fully spined (Fig. 3g), 7.5 (6.5 – 9.3) x 2.5 (2 – 3) µm n = 10.  
 
 Substratum, Depth range and Ecology. Found in soft sediment areas of trawl surveys. 
Depth range 40 – 110 m. 
 
 Geographic Distribution. South and west coasts of South Africa. 
 
Remarks. The species described here agrees closely to the original description of 
Kirkpatrick (1902) and the description by Lévi (1967) for Tetilla bonaventura from False Bay 
and Lamberts Bay respectively. Like many other specimens of Tetilla this specimen is variable 
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in details of spiculation, especially in the spicule dimension. The spicule dimensions recorded for 
these specimens are smaller than recorded for the holotype (large oxeas 4200 x 48 µm, small 
curved oxeas/styles 1085 x 31 µm, anatriaenes/anadiaenes 8000 x 7 µm, protriaenes 2720 x 12.5 
µm and sigmaspires 11.5 µm) (Kirkpatrick 1902). Other species of Tetilla described from South 
Africa are Tetilla capillosa Lévi (1967), Tetilla casula (Carter 1871) and Tetilla pedonculata 
Lévi (1967).  
 
Tetilla capillosa Lévi, 1967 (Figs. 4 a - e) 
 
Synonymy. 
Tetilla capillosa Lévi, 1967, p. 250, Fig. 23, Pl. XIX, Figs. 9 - 10; Uriz, 1988, p. 36, Fig. 13, Pl. 
6, Fig. a – b. 
 
 Material examined. TS 1603, West coast, Station A29499 (31°53'0"S, 16°45'59"E), 
depth 304 m, collected by FRS Africana, January 2009. TS 1607, West coast, Station A29459 
(31°26'0"S, 17°8'59"E), depth 248 m, collected by FRS Africana, January 2009. TS 1609, West 
coast, Station A29487 (29°54'0"S, 14°43'0"E), depth 454 m, collected by FRS Africana, January 
2009. TS 1619, West coast, Station A29429 (32°9'59"S, 16°20'59"E), depth 445 m, collected by 
FRS Africana, January 2009. TS 1616, West coast, Station A29432 (31°37'0"S, 16°23'59"E), 
depth 357 m, collected by FRS Africana, January 2009. TS 1630, West coast, Station A29488 
(30°21'59"S, 15°6'59"E), depth 421 m, collected by FRS Africana, January 2009. TS 1635, West 
coast, Station A29489 (30°28'0"S, 15°10'59"E), depth 415 m, collected by FRS Africana, 
January 2009. TS 1636, West coast, Station A29433 (31°27'0"S, 16°18'0"E), depth 442 m, 
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collected by FRS Africana, January 2009. TS 1638, West coast, Station A29430 (31°59'0"S, 
16°23'59"E), depth 395 m, collected by FRS Africana, January 2009. TS 1788, West coast, 
Station A30372 (30°0'15"S, 14°49'11"E), depth 473 m, collected by FRS Africana, January 
2010. TS 1811, West coast, Station A30378 (30°13'14"S, 15°20'15"E), depth 253 m, collected by 
FRS Africana, January 2010. TS 1824, West coast, Station A30371 (29°57'34"S, 14°40'37"E), 
depth 485 m, collected by FRS Africana, January 2010. TS 1843, West coast, Station A31419 
(31°51'19"S, 16°27'47"E), depth 368 m, collected by FRS Africana, January 2011. TS 1860, 
West coast, Station A31490 (32°49'48"S, 17°19'48"E), depth 295 m, collected by FRS Africana, 
January 2011. TS 1863, West coast, Station A31393 (33°27'0"S, 17°37'41"E), depth 223 m, 
collected by FRS Africana, January 2011. TS 1871, West coast, Station A31466 (29°49'35"S, 
14°53'58"E), depth 411 m, collected by FRS Africana, January 2011. 
 
Description. Sponge (Fig. 4a) is spherical to hemispherical, approximately 26 cm x 4 cm 
x 3.5 cm in diameter. The surface is finely hispid, with spicules protruding through the ectosome, 
approximately 4 mm long. The surface is covered with oscula, which are visible on the upper 
surface, often raised, 2 – 6 mm in diameter. The ectosome is not discernable. Colour in situ 
greenish, in preservative dark beige.  
 
Skeleton. The choanosomal skeleton is composed of radiating tracts of oxeas and 
protriaenes/anatriaenes that cannot be readily separated into different bundles. Tracts of large 
and small anatriaenes and protriaenes however, is visible between the oxeamegasclere spicules in 
the deep choanosomal layer of the sponge (Fig. 4b). Dense tracts of oxeas are visible toward the 
surface. The ectosome is undifferentiated. 
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Spiculation. Megascleres. Oxeas (Fig. 4d), extremely long and fusiform, fragments 
approximately 3000 µm n = 10; protriaenes, fragments (Fig. 4c) approximately 1365 x 198 µm n 
= 10; anatriaenes, fragments approximately 2848 x 237 µm (fragment only) n = 10. 
Microscleres. Sigmaspires (Fig. 4e), abundant and fully spined, 12 (9 - 17) x 2 (1 – 3) µm n = 
10. 
 
Substratum, Depth range and Ecology. Found on soft sediments areas of trawl surveys. 
Depth range 100 – 500 m. 
 
 Geographic Distribution. West coast of South Africa and Namibia. 
 
 Remarks. This species was previously recorded by both Lévi (1967) and Uriz (1988) 
from South Africa and Namibia respectively. This species conforms well with the original 
description by Lévi (1967) but differs from the specimen described by Uriz (1988) in lacking 
prodiaenes. Tetilla capillosa is one of the more common deep-water sponges and currently only 
occurs along the southern and northern Benguela regions of South Africa and Namibia.  This 
species has not been collected along the south coast during any of the trawl surveys. 
 
Order Astrophorida Sollas, 1880 
Family Ancorinidae Schmidt, 1870 
Genus Stelletta Schmidt, 1862 
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Stelletta trisclera Lévi, 1967 (Figs. 5 a - h) 
 
Synonymy 
Stelletta trisclera Lévi, 1967, p. 236, Fig. 9 a – b, Pl. XVII, Figs. 6, 9; Samaai and Gibbons, 
2005, p. 14, Figs. 2D, 10 a – f.  
 
 Material examined. TS 1646, South coast, Station A29654 (34°0'12"S, 26°43'24"E), 
depth 101 m, collected by FRS Africana, April 2009. 
 
Description. Sponge is known to be massive and globular. Fragment found in sample 
(Fig. 5a), 14.5 cm x 8 cm x 9 cm in diameter. The surface is hispid, with spicules protruding 
through the ectosome, approximately 2 mm long.  Oscules are not visible in preserved or 
collected specimen. The texture is hard and very firm. The ectosome is thick, approximately 2 
mm thick. Colour in situ, brownish-grey-black, white ectosomal layer present between surface 
and choanosome, choanosome beige, in preservative colour similar. The surface is covered with 
hydrozoan and bryozoan epifauna. 
 
Skeleton. The choanosomal skeleton is made up of radiating tracts of interlaced cladi of 
plagotriaenes and dichoprotriaenes (Fig. 5b). Numerous oxeas lie vertically between these tracts, 
especially in the deeper choanosomal regions. Associated with these tracts are large and small 
oxyspherasters, which occurs between the megascleres in the mid- and deep choanosomal layer 
of the sponge. The radiating tracts remain dense towards the surface and which are composed of 
protriaenes.  Towards the surface distinct layer of small oxyspherasters and tylaster euasters are 
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visible. The thick extosome consists of dense spongin, and rare oxeas, with abundant triaenes. A 
layer of tylaster euasters is between the triaenes. The cortex is pierced by numerous anatriaenes.  
 
Spiculation. Megascleres. Oxeas (Fig. 5c), thick and fusiform, 2899 (2473 - 3744) x 71 
(48 - 103) n = 10; anatriaenes (Fig. 5d), 3000 (3000) x 9-18 µm n = 10; dichoprotriaenes, 2231 
(1851 - 2633) x 268 (128 – 343) x 45 µm n = 10 (Holotype 900-1000 x 10 µm). Microscleres: 
Oxyasters in three size categories, Type I (Fig. 5e), 38 (31 - 49)  µm n = 10; Type II (Fig. 5f), 27 
(22 - 30) µm n = 10; Type III (Fig. 5g), 14 (10 – 18) µm n = 10, tylastereuasters (Fig. 5h), 11 (7 - 
13) µm n = 10. 
 
Substratum, Depth range and Ecology. Found on rocky reef and growing in rocky 
overhangs and on soft sediment areas of trawl surveys. Associated with algae and invertebrates. 
Depth range from 2 - 101 m. 
 
 Geographic distribution. South and west coasts of South Africa 
 
 Remarks. This species was first described by Lévi (1967) from both the south and west 
coasts of South Africa and was recorded by Samaai and Gibbons (2005) from the shallow hard 
reefs on the west coast.   This specimen conforms closely to the original description of Lévi 
(1967) in external morphology, spicule dimensions and skeletal architecture. However, Lévi 
(1967) makes reference to only two size classes of oxyasters as oppose to three size classes 
found in this deep water specimen and that described by Samaai and Gibbons (2005). It is 
noticed that the composition of oxyasters in Stelletta species varies to a great extent.  
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Order Hadromerida Topsent, 1898 
Family Polymastiidae Gray, 1867 
Genus Polymastia Bowerbank, 1863 
 
Polymastia littoralis Stephens, 1915 (Figs. 6 a - e) 
 
Synonymy 
Polymastia littoralis Stephens, 1915, p. 436, Pl. XXXVIII, Fig. 4, Pl. XL, Fig. 3; Burton, 1956, 
p. 142; Boury-Esnault, 1987, p. 54, Figs. 13 a – b; Samaai and Gibbons, 2005, p. 18, Figs. 2H, 
13 a – d. 
 
 Material examined. TS 1654, South coast, Station A29595 (35°29'53"S, 21°6'53"E), 
depth 104 m, collected by FRS Africana, April 2009. 
 
Description. Sponge is known to be massively encrusting often semispherical. Fragment 
found in sample (Fig. 6a) approximately 5 cm x 6 cm, up to 3 cm in height and varies in form 
according to habitat. The surface with processes 1 – 2.5 cm high, 3 mm wide. Surface 
microscopically smooth, crowded with wart-like papillae 2 – 4 mm in diameter on upper surface, 
and with larger conical papillae processes 1 – 2.5 cm high, 3 mm wide. Ostia not visible. 
Ectosome present, approximately 5 mm thick. Texture extremely firm, non-compressible and 
non-resilient; Colour in situ reddish-brown, yellow choanosome, in preservative dark brown.  
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Skeleton. The choanosomal skeleton consists of thick, dense megasclere tracts, 
approximately 150 – 600 µm wide (Fig. 6b).  These are uniform in diameter and rise from the 
base of the sponge fanning slightly in the ectosome. A few vertical tracts penetrate into the 
cortex although not beyond the surface of the sponge. Subtylostyles occurring in bundles of 2 – 8 
spicules are scattered throughout the choanosome between the main fibres. These groups are 
denser in the mid-choanosomal region of the sponge. The ectosomal skeleton is made up of two 
layers: subectosomal region which consist of a densely packed layer of tangentially orientated 
megascleres, 2500 - 4500 µm deep; ectosome consists of small sub-tylostyles that form a 
palisade of vertically arranged brushes barely protruding through the surface, 200-400 µm wide.  
 
 Spiculation. Megascleres. Primary megascleres – styles (Fig. 6c), smooth, straight, 
thickest centrally with very slim heads, distal end fusiform, 771 (575 - 976) x 38 (23 - 50) µm n 
= 10 (Holotype 1000 - 1500 µm x 27-30 µm); subtylostyles of sub-ectosome resemble primary 
megascleres (Fig. 6e), 369 (269 - 465) x 25 (17 - 45) µm n = 10 (Holotype 450 - 600 µm x 27 
µm); interstitial small sub-tylostyles with slightly rounded heads proximally (Fig. 6d), distally 
fusiform, 194 (132 - 259) x 9 (6 - 17) µm n = 10; dermal tylostyles resembling interstitial 
tylostyles, 81 (51 - 106) x 8 (5 - 11) µm n = 10 (Holotype 140 - 240 µm x 5 µm). Microscleres. 
Absent 
 
 Substratum, Depth range and Ecology. Found on rocky substratum in the intertidal and 
shallow subtidal and on soft sediment areas of trawl surveys. Depth range from 0 - 104 m. 
 
 Geographic distribution. South and west coasts of South Africa. 
 
 
 
 
23 
 
 
 Remarks. Polymastia littoralis is a very common sponge found on the shallow hard reefs 
along the west (Benguela) and south (Agulhas) coasts of South Africa. The species record into 
deeper waters off the Agulhas regions is the first record of its deep-water occurrence around 
South Africa. The specimen collected agrees with the original description of Stephens (1915).  
 
Polymastia bouryesnaultae Samaai and Gibbons, 2005 (Figs. 7 a - e) 
 
Synonymy.  
Samaai and Gibbons, 2005, p. 21, Figs. 2J, 15 a – c. 
 
 Material examined. TS 1140, South coast, Station A28406 (34°38'0"S, 21°24'59"E), 
depth 65 m, collected by FRS Africana, April 2008. 
 
 Description. Thickly encrusting sponge (Fig. 7a) with a slightly convex upper surface, 6 
cm length x 4 cm width x 2 cm in height. Surface smooth but hispid, covered with numerous 
long, papillae processes of different sizes, up to 27 mm high (18 – 27 mm) and 2 mm wide. 
Smaller oscula present with a diameter of 0.5 mm and is covered by a membrane. Thin but 
pronounced ectosome present, 1 mm thick, adhering to the underlying tissue. Texture firm, 
compressible and velvety. Colour in situ, butterscotch yellow, in preservative white.  
 
  Skeleton. The choanosomal skeleton consists of well-formed tracts of 
megascleres (Fig. 7b), 80 – 100 µm wide, that run vertically from the base of the sponge towards 
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the surface where they expand into divergent brushes of large spicules whose apices penetrate 
beyond the surface. Intermediate size and ectodermal interstitial spicules are strewn randomly in 
the choanosome. The ectosome is very dense, 200 – 250 µm wide, consisting of tightly packed, 
small, straight tylostyles with their apices directed outwards and projecting for a short distance 
beyond the surface of the sponge. Projecting beyond this layer are larger, stout tylostyles that are 
loosely placed with their head regions firmly placed just below the dense palisade of small 
tylostyles. Immediately below this layer, is a thin, dense paratangential layer of subtylostyles. 
 
Spiculation. Megascleres. Primary megascleres – subtylostyles (Fig. 7c), smooth 
thickest centrally, fusiform, 1820 (1101 - 2132) x 40 (30 - 50) µm n = 10; intermediate 
subtylostyles (Fig. 7e), 660 (514 - 773) x 24 (14 - 45) µm n = 10; dermal tylostyles (Fig. 7d), 
fusiform, 123 (106 - 162) x 9 (7 - 12) µm n = 10. Microscleres. Absent  
 
 Substratum, Depth range and Ecology. Found attached to rocky boulder, in association 
with other sponges and soft sediment areas of trawl surveys. Depth range 18 - 70 m. 
 
 Geographic distribution. West coast of South Africa 
 
 Remarks. Our specimen conforms well to the original description of Samaai and 
Gibbons (2005) described from Oranjemund on the west coast of South Africa. Other species of 
Polymastia described from South Africa are Polymastia littoralis and Polymastia atlanticus.  
The distinctive feature of Polymastia bouryesnaultae are differential segments of the cortex and 
choanosome, a compact and thin paratangential layer of megascleres in the subectosomal region 
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and a continuous layer of erect subtylostyles above a clear cavernous layer overlying the 
paratangential layer. In some regions the radiating tylostyle tracts protrude beyond the 
paratangential layer and are arranged in fanning bouquets.  
 
Family Suberitidae Schmidt, 1870 
Genus Suberites Nardo, 1833 
 
Suberites cf. carnosus (Johnson, 1842) (Figs. 8 a - e) 
 
Synonymy 
Halichondria carnosa Johnston, 1842, p. 146 
Suberites carnosus Topsent, 1900, p. 233; Ridley, 1884, p. 465; Ridley and Dendy, 1887, p. 197; 
Burton, 1934, p. 234; Bergquist, 1968, p. 27; Ackers et al.,1992, p. 67; Samaai and Gibbons, 
2005, p. 27, Figs. 2O, 20 a – d. 
Suberites carnosus var. novae zealandiae Dendy, 1924, p. 380. 
 
 Material examined. TS 1584, West coast, Station A29490 (30°16'59"S, 15°43'59"E), 
depth 235 m, collected by FRS Africana, January 2009. TS 1585, West coast, Station A29500 
(31°29'0"S, 17°40'59"E), depth 125 m, collected by FRS Africana, January 2009. TS 1589, West 
coast, Station A29443 (30°54'59"S, 17°20'0"E), depth 147 m, collected by FRS Africana, 
January 2009. TS 1592, West coast, Station A29471 (29°12'0"S, 15°59'0"E), depth 166 m, 
collected by FRS Africana, January 2009. TS 1594, West coast, Station A29507 (33°22'0"S, 
17°44'0"E), depth 183 m, collected by FRS Africana, January 2009. TS 1601, West coast, 
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Station A29501 (31°38'59"S, 17°47'59"E), depth 120 m, collected by FRS Africana, January 
2009. TS 1604, West coast, Station A29483 (29°29'59"S, 16°16'59"E), depth 155 m, collected by 
FRS Africana, January 2009. TS 1611, West coast, Station A29502 (31°30'59"S, 17°58'0"E), 
depth 95 m, collected by FRS Africana, January 2009. TS 1623, West coast, Station A29475 
(30°22'59"S, 16°34'0"E), depth 208 m, collected by FRS Africana, January 2009. TS 1628, West 
coast, Station A29461 (31°16'59"S, 17°12'59"E), depth 206 m, collected by FRS Africana, 
January 2009. TS 1644, West coast, Station A29455 (32°18'59"S, 18°0'59"E), depth 103 m, 
collected by FRS Africana, January 2009. TS 1784, West coast, Station A30359 (31°0'5"S, 
16°0'52"E), depth 320 m, collected by FRS Africana, January 2010. TS 1786, West coast, 
Station A30392 (29°8'33"S, 16°19'49"E), depth 138 m, collected by FRS Africana, January 
2010. TS 1789, West coast, Station A30341 (31°52'39"S, 17°7'3"E), depth 211 m, collected by 
FRS Africana, January 2010. TS 1795, West coast, Station A30383 (29°36'57"S, 15°55'19"E), 
depth 178 m, collected by FRS Africana, January 2010. TS 1797, West coast, Station A30392 
(29°8'33"S, 16°19'49"E), depth 138 m, collected by FRS Africana, January 2010. TS 1807, West 
coast, Station A30351 (31°19'47"S, 17°35'8"E), depth 133 m, collected by FRS Africana, 
January 2010. TS 1809, West coast, Station A30356 (30°49'35"S, 16°39'34"E), depth 239 m, 
collected by FRS Africana, January 2010. TS 1813, West coast, Station A30385 (29°18'43"S, 
16°33'41"E), depth 126 m, collected by FRS Africana, January 2010. TS 1816, West coast, 
Station A30403 (31°8'38"S, 17°41'41"E), depth 89 m, collected by FRS Africana, January 2010. 
TS 1817, West coast, Station A30384 (29°46'46"S, 16°0'46"E), depth 185 m, collected by FRS 
Africana, January 2010. TS 1819, West coast, Station A30395 (29°44'59"S, 16°29'17"E), depth 
156 m, collected by FRS Africana, January 2010. TS 1823, West coast, Station A30325 
(32°48'44"S, 17°42'33"E), depth 142 m, collected by FRS Africana, January 2010. TS 1826, 
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West coast, Station A30352 (31°10'23"S, 17°20'33"E), depth 178 m, collected by FRS Africana, 
January 2010. TS 1828, West coast, Station A30350 (31°34'58"S, 17°48'2"E), depth 118 m, 
collected by FRS Africana, January 2010. TS 1876, West coast, Station A31405 (32°7'55"S, 
17°12'7"E), depth 211 m, collected by FRS Africana, January 2011. TS 1877, West coast, 
Station A31438 (30°38'19"S, 16°53'37"E), depth 186 m, collected by FRS Africana, January 
2011. 
 
Description. Massive lobose (Fig. 8a), fig-shaped sponge, fragment collected 12 x 16 cm 
high. The surface is smooth, minutely velvety and microscopically hispid. One oscule is visible 
on the apex of the surface, 3 mm in diameter. Texture is firm moderately elastic and 
compressible.  Colour in situ light to dark yellow beige, in preservative pale white. 
 
 Skeleton. The choanosomal skeleton is sub-radiate, composed of a confused irregular 
reticulation of bundles of tylostyles, which meander vertically through the choanosome (Fig. 8b). 
Spicules are radially arranged near the surface, and the internal choanosomal skeleton are 
confused, almost halichondroid like. The ectosome consists of a distinct, compact, radially 
disposed layer of small tylostyles, 200 - 400 µm wide. Distal end of tylostyles project slightly 
beyond the ectodermal surface. 
 
 Spiculation. Megascleres. Tylostyles, smooth, slender, straight or slightly curved with 
prominent heads, distally fusiform; in three size categories, Tylostyle I (Fig. 8c), 509 (446 - 590) 
x 12.5 (9 - 16) µm n = 10; Tylostyle II (Fig. 8d), 373 (413 - 321) x 15 (13 - 15) µm n = 10; 
Tylostyle III (Fig. 8e), 233 (133 - 305) x 12 (6 - 18) µm n = 10. Microscleres. Absent 
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 Substratum, Depth range and Ecology. Found attached to rocky substrata and soft 
sediment areas of trawl surveys.  Depth range 2 - 1330 m  
 
 Geographic distribution. Atlantic coast of Europe; Mediterranean Sea; Azores; Red 
Sea; Indian Ocean; Tasmania; New Zealand; South Africa.  
 
Remarks. This specimen compare closely with other species described as S. carnosus in 
form, spicule dimensions and skeletal architecture. Ackers et al. (1992) compared S. carnosus 
with S. ficus by summarising the difference in texture, shape, surface, ectosomal skeleton 
choanosomal skeleton and in the presence of centrotylote microscleres presence present in the 
latter.    
 
Suberites cf. ficus (Johnston, 1842)  (Figs. 9 a - e) 
 
Synonymy.  
Alcyonium ficus sensuLinnaeus, 1767, p. 1295. 
Ficulina ficus Linnaeus, 1767, p. 1295 (see Uriz 1985, p. 58). 
Alcyonium bulbosum Esper, 1806, p. 235. 
Halichondria ficus Johnston, 1842,  
Suberites domuncula von Lendenfeld, 1888, p. 65 (not Suberites domuncula Olivi, 1792, p. 241). 
Suberites ficus Ackers et al., 1992, p. 68; Samaai and Gibbons, 2005, p. 28, Figs. 3A, 21 a – e. 
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 Material examined. TS 1621, West coast, Station A29470 (29°7'59"S, 16°5'59"E), depth 
163 m, collected by FRS Africana, January 2009. TS 1805, West coast, Station A30353 
(30°54'52"S, 17°3'18"E), depth 197 m, collected by FRS Africana, January 2010. TS 1806, West 
coast, Station A30399 (30°21'1"S, 16°48'2"E), depth 179 m, collected by FRS Africana, January 
2010. TS 1810, West coast, Station A30357 (30°42'58"S, 16°53'19"E), depth 191 m, collected by 
FRS Africana, January 2010. TS 1812, West coast, Station A30381 (29°24'13"S, 15°30'20"E), 
depth 181 m, collected by FRS Africana, January 2010. TS 1814, West coast, Station A30391 
(29°28'59"S, 16°20'25"E), depth 151 m, collected by FRS Africana, January 2010. TS 1815, 
West coast, Station A30349 (31°47'58"S, 17°54'29"E), depth 114 m, collected by FRS Africana, 
January 2010. TS 1837, West coast, Station A31413 (31°38'59"S, 17°39'16"E), depth 130 m, 
collected by FRS Africana, January 2011. TS 1840, West coast, Station A31446 (29°0'26"S, 
16°15'34"E), depth 141 m, collected by FRS Africana, January 2011. TS 1841, West coast, 
Station A31439 (30°38'23"S, 17°9'20"E), depth 150 m, collected by FRS Africana, January 
2011. TS 1848, West coast, Station A31440 (30°40'43"S, 17°25'5"E), depth 98 m, collected by 
FRS Africana, January 2011. TS 1849, West coast, Station A31441 (30°23'34"S, 16°59'47"E), 
depth 150 m, collected by FRS Africana, January 2011. TS 1862, West coast, Station A31462 
(29°39'28"S, 16°2'58"E), depth 181 m, collected by FRS Africana, January 2011. TS 1868, West 
coast, Station A31437 (30°33'26"S, 16°50'0"E), depth 186 m, collected by FRS Africana, 
January 2011. 
 
Description. The growth form of the sponge varies from being massive, thickly 
encrusting, or often cushion-like or globose in shape, fragment found (Fig. 9a) is up to 7 × 5 cm 
in diameter, 2 cm in height, with rounded lobules or bulbous structures on the surface. The 
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surface is smooth, undulating, velvety and microscopically hispid. Oscules are visible, one to a 
few, mostly on the top of the lobes or apex, 1–3 mm in diameter. Texture firm, moderately 
elastic and compressible. Colour in situ orange-brown, choanosome orange-yellow internally, in 
preservative khaki.  
  
Skeleton. The choanosomal skeleton consists of a confused, irregular reticulation of 
bundles of tylostyles (Fig. 9b). Spicules radially arranged near the surface, and the internal 
skeleton is confused. The ectosome consists of a distinct, compact, radially disposed layer of 
small dermal tylostyles, 50 – 150 µm wide. Distal end of tylostyles project slightly beyond the 
ectosomal surface. 
 
Spiculation. Megascleres. Tylostyles, smooth, curved with prominent tylote heads, 
distally fusiform; in three size categories, Tylostyle I (Fig. 9c), 478 (405 – 574) × 9 (7 - 12) µm n 
= 10; Tylostyle II (Fig. 9d), 277 (206 - 367) × 10 (7 - 15) µm n = 10; Tylostyle III, 162 (125 - 
196) × 6 (3 - 7) µm n = 10. Microscleres. Centrotylote microstrongyles (Fig. 9e), 18 (14 - 21) × 
1 µm n = 10. 
 
Substratum, depth range and ecology. Attached to hard and rocky substrata as well as 
soft sediment areas of trawl surveys. Depth range 2 – 1330 m. 
  
Geographical distribution. West coast of South Africa, southern Namibia, Arctic and 
North Atlantic to Senegal, Mediterranean Sea, Pacific Ocean. 
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Remarks. Uriz (1984) described Suberites tylobtusa from Namibia, which has a 
microsclere complement of centrotylotes. The morphology of the centrotylotes in this specimen 
is similar to that of the microstrongyles recorded by Ackers et al. (1992) for S. ficus from the 
British Isles. Given the presence of centrotylotes in the present material and its geographical 
location, it might be assumed that this material should be regarded as a specimen of S. tylobtusa. 
However, S. tylobtusa differs in external morphology and in spicule morphology from the 
present material, the former being lobe-shaped and possessing three different types of 
megascleres (Uriz 1988). Comparison with S. ficus yields a greater number of commonalities 
(Ackers et al. 1992) in morphology and spiculation, suggesting that the South African material is 
conspecific with S. cf. ficus. 
 
Order Poecilosclerida Topsent, 1928  
Suborder Microcionina Hajdu, Van Soest and Hooper, 1993 
Family Microcionidae Carter, 1875 
Genus Antho Gray, 1867 
Subgenus Acarnia Gray, 1867 
 
Antho (Acarnia) sp. nov  (Figs. 10 a - h) 
 
 Material examined. TS 1131, South coast, Station A28488 (35°47'0"S, 21°26'0"E), 
depth 129 m, collected by FRS Africana, April 2008. 
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Description. Small amorphous sponge (Fig. 10a) approximately 50 mm length x 30 mm 
width x 15 mm high. Surface smooth but undulating with a few oscules, 5 mm in diameter. Ostia 
evenly scattered, 0.5 – 1 mm in diameter. Texture tough and firm. Colour in situ light orange, in 
preservative golden yellow. 
 
Skeleton. The choanosome skeleton consists of a basal isotropic reneroid reticulation of 
acanthostrongyles/acanthostyles (Fig. 10b), in groups of 2 – 3 forming a triangular mesh of 
megascleres. A secondary plumose reticulation of terminally spined primary styles are present, 
arising perpendicularly from the base. Hastate acanthostyles echinate the primary tracts. The 
ectosomal skeleton consists of a para-tangential, rarely plumose, terminally spined styles, 
approximately 250 µm deep. Auxiliary megascleres are scattered in the deeper regions of the 
choanosome. Microscleres scattered throughout. 
 
Spiculation. Megascleres. Primary styles in two types, Type I (Fig. 10c), thin, smooth 
and spined on single end, 294 (238 – 358) x 15 (10 – 20) µm n = 10; Type II (Fig. 10f), 
terminally spined on both ends, 173 (127 – 199) x 8 (4 – 10) µm n = 10; Acanthostrongyles (Fig. 
10e) with both ends densely spined and slightly curved, 194 (156 – 231) x 25 (20 – 32) µm n = 
10; Acanthostyle (Fig. 10d) with head densely spined and slightly curved, hastate, 246 (191 – 
306) x 27 (16 – 34) µm n = 10. Microscleres. Toxas (Fig 10h), small and smooth, 56 (39 – 80) x 
3 (2 – 3) µm n = 10; palmate isochelae (Fig. 10g) 16 (11 – 22) x 4 (3 – 6) µm n = 10. 
 
Substratum, Depth range and Ecology. Found on soft sediment areas of trawl surveys. 
Depth range up to 129 m. 
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Geographic distribution. South coast of South Africa. 
 
Remarks. This specimen conforms in spicule structure to Antho (Acarnia) species by the 
predominate presence of acanthostrongyles. This specimen differs from Antho (Acarnia) kellyae 
Samaai and Gibbons (2005) by the presence of acanthostyles as well as styles terminally spined 
on both ends. Toxas are present in a single size category and there are no raphides present.  
 
Genus Clathria Schmidt, 1862 
Subgenus Clathria (Clathria) Schmidt, 1862 
 
Clathria (Clathria) lobata Vosmaer, 1880  (Figs. 11 a - h) 
 
Synonymy. 
Clathria lobata Vosmaer, 1880, p. 151; Lévi, 1963, p. 54, Fig. 61, Pl. VIIIF 
 
 Material examined.  TS 1238, South coast, Station A27338 (36°20'0"S, 21°0'0"E), depth 
151 m, collected by FRS Africana, April 2007. 
  
 Description. Sponge is massive lobate, fragment found (Fig. 11a) in sample is 12 cm 
length x 9 cm width, with a small stalk that attach to the surface. Surface is undulating and hispid 
with channel like patterns on the surface. Oscules not visible and ostia 0.1 mm in diameter 
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scattered evenly over sponge surface. Texture is firm and soft and compressible. Colour in situ 
unknown, in preservative brown black.  
 
Skeleton. The choanosomal skeleton is more or less regularly reticulate, diverging in a 
plumoreticulate manner towards the ectosome, with the primary fibres cored with primary styles 
and echinated by acanthostyles (Fig. 11b). Primary fibres are highly cored with multispicular 
choanosomal principal styles, cemented by spongin, which forms a distinct sheath around the 
styles. Ectosomal and subectosomal skeleton composed of ectosomal auxiliary terminally spined 
styles (quasitylotes) forming bundles or lying more or less erect. Subectosomal portion of 
peripheral skeleton slightly plumose, with sparse diverging brushes of auxiliary styles, which 
arise from ascending choanosomal tracts.  
 
Spiculation. Megascleres. Primary styles (Fig. 11c), thick and smooth, occasionally 
deformed where the distal end becomes club-shaped, 461 (386 - 544) x 102 (75 - 127) µm n = 
10; Acanthostyles (Fig. 11d), 143 (127 - 170) x 16 (11 - 25) µm n = 10; Auxiliary (Fig. 11e and 
f), long, thin, terminally spined styles (quasitylotes), 222 (198 - 251) x 11 (7 - 16) µm n = 10. 
Microscleres. Toxa (Fig. 11g), terminally bulbous 124 (99 - 126) µm n = 10; Palmate chelae 
(Fig. 11h) (ends almost infused): 25 (20 - 33) µm n = 10.  
 
Substratum, Depth range and Ecology. On rocky substrata and soft sediment areas of 
trawl surveys. Depth range up to 151 m 
 
Geographic distribution. South coast of South Africa 
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Remarks. This specimen conforms to the original description by Vosmaer (1880) as well 
as that recorded by Lévi (1963) and Stephens (1915) especially by the presence of the 
characteristic spined toxa.  
 
Clathria (Clathria) rhaphidotoxa Stephens, 1915 (Figs. 12 a - h) 
 
Synonymy. 
Clathria rhaphidotoxa Stephens, 1915, p. 445, Pl. XXXVIII, Fig. 2, Pl. XL, Fig. 15; Lévi 1963: 
57; Hooper 1996: 176. 
Thalysias rhaphidotoxa de Laubenfels, 1936, p. 105. 
 
 Material examined. TS 1224, South coast, Station A27343 (34°41'59"S, 21°29'0"E), 
depth 72 m, collected by FRS Africana, April 2007. TS 1299, South coast, Station A28927 
(35°25'59"S, 20°47'59"E), depth 85 m, collected by FRS Africana, September 2008. 
 
Description. Fragmented sponge (Fig. 12a), but the shape of the sponge is thickly 
encrusting to semiglobular, 11 cm in length x 8 cm width x 4 mm thick, with the upper surface 
rising in a series of ridges, 4 – 6 cm in diameter. Oscules are visible, 0.2 – 0.5 mm in diameter. 
The surface is conulose and microscopically hispid with a dermal membrane present which is 
thin and easily detachable. Texture soft, but firm and compressible. Colour in situ bright orange 
red with dark red patches, in preservative grey-brown. 
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Skeleton. The choanosomal skeleton is regularly reticulate, being plumoreticulate 
towards the ectosome, where the terminal spicules pierce the surface (Fig. 12b). These tracts (or 
fibres) are differentiated into primary and secondary transverse components. Primary fibres with 
spongin sheath are cored with principle and auxiliary styles, heavily echinated by acanthostyles, 
approxiamately 5 –15 µm in thickness and lying approximately 20 µm apart. Secondary fibres 
with uni- or bispicular tracts of principal styles. Ectosomal skeleton is composed of auxiliary 
styles that form bundles, or lie more or less erect, particularly at end of surface conules, where 
they project obliquely through the surface. The peripheral skeleton of the ectosomal skeleton is 
slightly plumose, with sparse, diverging brushes of auxiliary styles that arise from ascending 
choanosomal tracts. Microscleres are abundant and scattered throughout choanosome. 
 
Spiculation. Megascleres. Primary choanosomal styles of two types (Fig. 12c): I) thick, 
terminally spined, II) smooth, slightly curved proximally, distally abrupt, occasionally having a 
very slight constriction above the head, 385 (321 - 548) x 32 (25 - 49) µm, n = 10; Acanthostyles 
(Fig. 12d), 145 (135 - 163) x 11 (8 – 14) µm, n = 10; Auxiliary styles of ectosome in one size 
category (Fig. 12e), very minutely spined on the head, 295 (239 – 329) x 13 (11 – 15) µm, n = 
10. Microscleres. Toxas in two size categories, I) (Fig. 12f) 131 (83 – 213) x 4 (2 – 6) µm n=10, 
II) (Fig. 12g) 45 (33 - 55) x 1 (1) µm, n = 10; Palmate isochelae (Fig. 12h), 10 (8 - 13) µm, n = 
10.  
 
Substratum, Depth range and Ecology. Found in crevices, and on vertical surfaces and 
overhangs on rocky reefs, associated with foliose and encrusting algae with other sponges. Also 
found in soft sediment areas. Depth range 1 – 85 m.  
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Geographic distribution. South and west coasts of South Africa and Namibia. 
 
Remarks. This species was first described by Stephens (1915) as a thickly encrusting 
sponge and was later recorded by Lévi (1963) and Samaai & Gibbons (2005) also from the west 
coast as a massive sponge. This is the first record of this the first record of occurrence of this 
species from the Agulhas region (south coast) and from deeper waters. The specimen conforms 
well to the original description of Stephens (1915) and to the descriptions of Lévi’s (1963) and 
Samaai and Gibbons (2005). The primary styles are larger and thicker than that observed by 
Stephens (1915), Lévi (1963) and Samaai and Gibbons (2005). This could be because the species 
described here are recorded from deeper waters as oppose to the shallow water records of 
Stephens (1915), Lévi (1963) and Samaai and Gibbons (2005).  
  
Family Raspailiidae Nardo, 1833 
Genus Raspailia Nardo, 1833 
Subgenus Hymeraphiopsis Hooper, 1991 
 
Raspailia (Hymeraphiopsis) irregularis Hentschel, 1914 (Figs. 13 a - e) 
 
Synonymy. 
Raspailia irregularis Hentschel, 1914, p. 121, fig. 6, pl. 8, Boury-Esnault and van Beveren, 
1982, p. 50, figs. 12f-h. 
Eurypon miniaceurn. Burton, 1932, p. 325; 1934b, 34; Koltun, 1964, p. 84, figs. 1- 3, pl. 13. 
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Not Eurypon miniaceum Thiele, 1905, p. 446 - 447, fig. 64a - f. 
 
 Material examined. TS 1205, South coast, Station A27337 (36°36'0"S, 20°37'0"E), 
depth 174 m, collected by FRS Africana, April 2007. 
  
Description. Small, bushy branching sponge (Fig. 13a), 12.5 cm x 8 cm in diameter, with 
stalk (up to 3 cm length x 3 cm thickness), from which numerous flattened irregularly bifurcating 
and bushy branches extend. Surface of branches aculeate, irregularly conulose and prominently 
hispid due to protruding spicules, approximately 1 mm in length . Oscula and ostia not visible. 
Texture firm and fibrous and not compressible. Colour in situ orange, in preservative beige.  
 
Skeleton. The choanosomal skeleton is a series of condensed axial clusters of echinating 
megascleres, without fibers or any specialized choanosomal megascleres, united by spongin and 
forming plumose brushes (Fig. 13b). The echinating spicule brushes near periphery are directed 
outwards, and points of acanthostyles protrude up to but not through the ectosome. The 
ectosomal skeleton consists of with paucispicular brushes of primary styles, without intermingled 
acanthostyles. The brushes are associated with protruding subectosomal extra-axial spicules. 
There is a heavy granular spongin layer present within the ectosome.  
 
Spiculation. Megascleres. Primary styles (Fig. 13c), thick, slightly curved proximally, 
tapering to a sharp point, 464 (364 - 592) x 30 (23 - 37) µm n = 10; Acanthostyles, straight or 
curved at the base of enlarged tylote head, sharply pointed, with vestigial spination on shaft or 
sometimes confined to points in two size classes; Type I (Fig. 13d), 246 (204 - 286) x 15 (11 - 
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17) µm n = 10; Type II (Fig. 13e), 139 (107 - 166) x 10 (7 - 13) µm n = 10.  Microscleres. 
Microscleres absent 
 
Substratum, Depth range and Ecology.  Rock, mud and soft sediment areas of trawl 
surveys. Depth range 35 – 1266 m. 
 
Geographic distribution.  Namaqua, South coast of South Africa, Antarctic Ocean, 
South Georgia, Weddell Sea and East Antarctic Wilkes Land. 
 
Remarks. This species was originally described by Hentschel (1914) from Antarctica 
and this specimen agrees closely with that description. This species is recognised easily by 
possessing unique acanthostyles (Göcke and Janussen 2013). This species is well documented in 
the Antarctic region (Hentschel 1914, Clarke and Johnston 2003, Göcke and Janussen 2013). 
Detailed descriptions on this species have been provided by Hooper (1991, 2002) and Göcke and 
Janussen (2013). Other specimens of this species described by Burton (1932) and Koltun (1964) 
have been synonymised with Eurypon miniaceum, which is regarded as invalid by Hooper 
(1991) and Göcke and Janussen (2013).  
 
Suborder Myxillina Hajdu, Van Soest and Hooper, 1993 
Family Dendoricellidae Hentschel, 1923 
Genus Fibulia Carter, 1886 
 
Fibulia ectyofibrosa Lévi, 1963 (Figs. 14 a - d) 
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Synonymy 
Desmacidon ectyofibrosa Lévi, 1963, p. 26, Pl. IV A, B, Fig. 27.  
Fibula ectyofibrosa Samaai & Gibbons, 2005, p. 57, Figs. 4G, 41 A-C. 
 
 Material examined.  TS 1615, West coast, Station A29462 (31°0'35"S, 17°10'0"E), 
depth 189 m, collected by FRS Africana, January 2009. TS 1785, West coast, Station A30369 
(30°11'44"S, 15°53'18"E), depth 203 m, collected by FRS Africana, January 2010. 
 
Description. Sponge varies in shape, usually massive, wall shaped in shallow waters, but 
this specimen is thickly encrusting (Fig. 14a), 5 x 3 cm. Colour in situ beige, in preservative dirty 
beige. Surface smooth with randomly scattered oscules, 1 mm in diameter. Texture tough but 
soft and firm.  
 
Skeleton.  The choanosome skeleton consists of a stout polyspicular reticulate skeleton 
that is comprised of fibres arranged more or less radially and cored with oxeas (Fig. 14b). Fibres 
are approximately 200 µm thick, not differentiated into primary and secondary tracts, somewhat 
serpentine, running more or less perpendicular to the surface, expanding into transverse densely 
packed brushes or tufts. Oxeas and arcuate chelae abundant and scattered throughout. Ectosome 
with dense erect brushes of oxeas that do not pierce surface, approximately 150 µm thick. 
 
Spiculation. Megascleres. Oxeas hastate, smooth, straight or slightly curved (Fig. 14c), 
459 (405 - 499) × 14 (6 - 20) µm n = 10. Microscleres. arcuate isochelae (Fig. 14d): 17 (14 - 21) 
 
 
 
 
41 
 
µm n = 10. 
 
Substratum, Depth range and Ecology. Found on rocky substrata and soft sediment 
areas of trawl surveys. Depth range 1 – 205 m. 
 
Geographic distribution. South African Exclusive Economic Zone 
 
Remarks. This specimen conforms to the spicule composition as referred to in the 
original description of Desmacidon ectofibrosa by Lévi (1963) and that of Fibulia ectofibrosa by 
Samaai and Gibbons (2005). Samaai and Gibbons (2005) transferred the species to the genus 
Fibulia based on the presence of arcuate chelae.  The present material is characterized by small 
arcuate chelae and oxeas. The oxeas however, are longer in this specimen than noted in either of 
the abovementioned specimens described from shallow waters. This sponge is probably the most 
commonly known species along the west coast of South Africa, and displays a variety of growth 
forms. 
 
Family Hymedesmiidae Topsent, 1928 
Genus Phorbas Duchassaing and Michelotti, 1864 
 
Phorbas bardajii Uriz, 1988 (Figs. 15 a - e) 
 
 Material examined. TS 1338, South coast, Station A28866 (34°24'0"S, 23°7'59"E), 
depth 101 m, collected by FRS Africana, September 2008. TS 1648, South coast, Station 
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A29657 (33°57'29"S, 26°4'45"E), depth 73 m, collected by FRS Africana, April 2009. TS 1664, 
South coast, Station A29610 (34°26'41"S, 21°42'47"E), depth 57 m, collected by FRS Africana, 
April 2009. 
 
Description. Small, thickly encrusting sponge (Fig. 15a), 3 cm x 2.5 cm x 5 mm in 
diameter. Surface even, optically smooth, with ectosome firmly adherent to the underlying tissue 
with oscules forming distinct crater-like areolate sieve pore areas, evenly scattered and abundant, 
approximately 2 mm in diameter. Texture soft and spongy, very compressible and tears easily. 
Colour in situ beige, in preservative yellowish-brown. 
 
Skeleton. The choanosomal skeleton consists of thick tracts of acanthostyles, arranged in 
a plumoreticulate manner, echinated by accessory acanthostyles, approximately 100 – 200 μm 
thick (Fig. 15b). Tracts are replaced by accessory styles or tornotes towards the ectosome and 
terminates as brushes that do not pierce the surface. Ectosomal skeleton without tornotes, but a 
thick crust of isochelae approximately 100 μm deep is present. Microscleres abundant. 
 
Spiculation. Megascleres. Acanthostyles (Fig. 15d) large, thick, with occasional spines 
on shaft, 432 (405 - 454) × 22 (18 - 24) μm n = 10; Acanthostyles short, heavily spined, 139 (130 
- 148) × 16 (12 – 18) μm n = 10; Auxiliary styles (Fig. 15c) smooth, subtylote proximally, 
distally hastate, 478 (452 - 531) × 8 (7 – 9) μm n = 10. Microscleres. arcuate isochelae (Fig 
15e), 33 (23 - 41) μm n = 10. 
 
Substratum, Depth range and Ecology. On rocky substrata in association with foliose 
 
 
 
 
43 
 
and encrusting algae and other sponges. Depth range 17 – 232 m. 
 
Geographic distribution. Namaqua and the west coast of South Africa. 
  
Remarks. This species was previously only recorded from the Benguela region by Uriz 
(1988) from Namibia and Samaai and Gibbons (2005) from Cape Town. This is the first deep 
water record for this species from the Agulhas Bank on the south coast of South Africa. The 
acanthostyles in this specimen are quite spined in comparison to the original description of Uriz 
(1988) from Namibia. The megascleres in the deep-water specimens (Namibia) are definitely 
larger and thicker than the specimens collected off the deep waters of the Agulhas Bank.  
 
Family Myxillidae Topsent, 1928 
Genus Ectyonopsis Carter, 1883 
 
Ectyonopsis flabellata Lévi, 1963 (Figs. 16 a - f) 
 
Synonymy. 
Ectyonancora flabellata Lévi, 1963, p 37, Fig. 41. 
 
 Material examined. TS 1655, South coast, Station A29595 (35°29'53"S, 21°6'53"E), 
depth 104 m, collected by FRS Africana, April 2009. 
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Description. Encrusting, bulbous sponge (Fig. 16a), 1.5 – 2 cm in diameter. Surface is 
mammilate, rough, unevenly conulose with no visible oscules. Texture is firm and the sponge 
tear easily. Colour in situ dark red; in preservative grey/brown appearance.  
 
Skeleton. The choanosome skeleton consists of a basal isodictial reticulation of 
acanthostrongyles and acanthostyles in groups of 1-4 spicules, cemented with spongin at the 
proximal end, arising from the node (Fig. 16b). The ectosomal skeleton consist of a 
paratengential layer of auxiliary normal or tornote oxeas. Microscleres are abundant and 
scattered throughout choanosome. 
 
Spiculation. Megascleres. Acanthostyles (Fig. 16c) slightly curved proximally, densely 
spined proximally, smooth distally, 315 (267 - 348) × 28 (22 – 38) µm n = 10; 
Acanthostrongyles (Fig. 16d) slightly curved medially, densely spined proximally, 258 (231 - 
276) × 24 (19 – 29) µm n = 10; Accessory oxeas  (Fig. 16e) hastate, anisometric, 212 (188 - 229)  
× 8 (6 – 10) µm n = 10. Microscleres. Anchorate isochelae (Fig. 16f), spatuliferous, with thick 
shaft: 24 (20 - 28) µm n = 10. 
 
Substratum, Depth range and Ecology. On rocky substrata, in association with foliose 
and encrusting algae, and other sponges as well as soft sediment areas. Depth range 15 - 105 m. 
 
  Geographic distribution. West coast of South Africa. 
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Remarks. This specimen conforms closely to the original description, although its 
principle spicules are slightly smaller as described in Lévi, 1963. There is also only a single size 
category of chelae present, which is slightly smaller than the chelae as described by Lévi (1963). 
 
Suborder Mycalina Hadju, van Soest and Hooper, 1994 
Family Isodictyidae Dendy, 1924 
Genus Isodictya Bowerbank, 1864 
 
Isodictya grandis (Ridley and Dendy, 1886) (Figs. 17 a - d) 
 
Synonymy. 
Homeodictya grandis Ridley and Dendy, 1886, p. 347. Lévi 1963, p. 23. 
Desmacidon (Homeodictya) grandis Ridley and Dendy, 1887, p. 111. 
 
 Material examined. TS 1336, South coast, Station A28840 (34°0'17"S, 23°28'0"E), 
depth 50 m, collected by FRS Africana, September 2008. TS 1647, South coast, Station A29671 
(35°13'7"S, 20°35'41"E), depth 104 m, collected by FRS Africana, April 2009. TS  1666, South 
coast, Station A29672 (35°22'48"S, 20°0'19"E), depth 149 m, collected by FRS Africana, April 
2009. TS 1671, South coast, Station A29670 (35°9'54"S, 21°0'48"E), depth 78 m, collected by 
FRS Africana, April 2009. 
 
Description. Massive, compressed fan shaped (erect growth) sponge (Fig. 17a), fragment 
found in sample 35 x 21 cm in length x 3 mm thick. Surface is smooth, hispid, with few conulose 
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ridges. Oscules are visible on the margins of the lamellae, numerous and evenly distributed, 1–2 
mm diameter. Texture fibrous and dense. Dermal membrane thin, transparent, delicate. Colour in 
situ orange; in preservative brown. 
 
 Skeleton. The choanosomal skeleton is strongly plumoreticulate, with distinct primary 
and secondary fibres (Fig. 17b). The primary fibres run longitudinally and diverge to form 
plumose brushes at the surface. These primary fibres are multiserially arranged consisting of 
stout oxeas, which are cemented by sponging, but without distinct spongin sheath, approximately 
200 – 250 µm thick.  Secondary fibres are made up of single oxeas, forming a somewhat 
isodictyal reticulation that connects to the primary fibres at irregular intervals. The secondary 
fibres just below the ectosomal region are much closer together than in the deeper choanosome 
and are approximately 200 – 250 µm thick. Skeletal meshes are approximately 350 µm in 
diameter with larger ones closer to the surface. The ectosome lacks a distinct skeleton, thin, with 
plumose tufts of 12 – 15 oxeas, without spongin, arising from apices of primary choanosomal 
fibres. Microscleres scarce, scattered throughout. 
 
 Spiculation. Megascleres. Oxeas (Fig. 17c) are stout, fusiform, curved medially, often 
with a longitudinal canal, 312 (298 - 331) × 27 (24 - 31) µm n = 10. Microscleres. Palmate 
isochelae (Fig. 17d): 50 (43 - 58) µm n = 10. 
 
Substratum, Depth range and Ecology. Found on soft sediments of trawl surveys. 
Depth range 18 – 150 m. 
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Geographic distribution. South coast of South Africa. 
 
Remarks. These specimens closely resemble the original description by Ridley and 
Dendy (1886) and further description by Lévi (1963) with regard to spiculation and appearance. 
 
Family Mycalidae Lundbeck, 1905 
Genus Mycale Gray, 1867 
Subgenus Mycale (Aegogropila) Gray, 1867 
 
Mycale (Aegogropila) meridionalis Lévi, 1963 (Figs. 18 a - f) 
 
Synonymy.  
Mycale meridionalis Lévi, 1963: 9. 
 
 Material examined.  TS 1137, South coast, Station A28450 (34°18'59"S, 23°32'59"E), 
depth 104 m, collected by FRS Africana, April 2008. 
  
Description. Massive, amorphous sponge (Fig. 18a), 10 mm x 75 mm x 45 mm in 
diameter. The sponge is covered by a membrane, which disappears out of water leaving the 
sponge fibrous. The sponge is only fibrous where the membrane has disintegrated. Surface 
smooth with ostia evenly scattered, 2mm in diameter.  Texture is soft, firm and fibrous and the 
sponge tears easily. Colour in situ unknown, in preservative golden yellowish.  
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Skeleton. The choanosomal skeleton is an irregularly reticulation of longitudinally 
orientated subtylostyles, the latter forming simple tracts, approximately 100 μm thick, 
terminating in brushes beneath the surface (Fig. 18b). Single subtylostyles loosely organized 
between the tracts. Ectosome with a neat, tangentially reticulate skeleton of subtylostyles. 
Microscleres scattered randomly throughout the choanosome and ectosome. 
 
 Spiculation. Megascleres. Subtylostyles (Fig. 18c), 703 (685 – 760) × 17 (14 - 21) µm n 
= 10. Microscleres. Palmate anisochelae in three size categories: Type I (Fig. 18d), 75 (72 – 78) 
µm n = 10; Type II  (Fig. 18e), 41 (36 – 46) µm n = 10; Type III, 23 (19 – 26) µm n = 10; 
Sigmata (Fig. 18f), 24 (21 – 28) µm n = 10. 
 
Substratum, Depth range and Ecology. Found on rocky substrate in association with 
encrusting algae and other species of sponges and on soft sediments of trawl surveys. Depth 
range 14 – 105 m. 
 
Geographic distribution. South and west coasts of South Africa. 
 
Remarks. This species conforms well the original description of Lévi (1963) and the 
subsequent description from Samaai and Gibbons (2005). However, Samaai and Gibbons had 
noted that their specimens had a greater range in size than that of Lévi. The same is noted here 
with range of sizes larger for this specimen especially that of the subtylostyles.  
 
Order Halichondrida Gray, 1867 
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Family Halichondriidae Gray, 1867 
Genus Halichondria Fleming, 1828 
Subgenus Halichondria (Halichondria) Flemming, 1828 
 
Halichondria (Halichondria) gilvus Samaai and Gibbons, 2005 (Figs. 19 a - c) 
 
 Material examined. TS 1600, West coast, Station A29432 (31°37'0"S, 16°23'59"E), 
depth 357 m, collected by FRS Africana, January 2009. 
 
Description. Thickly encrusting or cushion shape to branching-repent sponges (Fig. 19a), 
up to 4 cm long x 3 cm wide x 1.8 cm thick, with processes 0.5 – 1 mm high × 0.5 mm wide. 
Surface is smooth with various ridge-like structures or raised papillae. Oscules raised on conules 
or on the papillae tips, approxiamately 0.5 – 2 mm in diameter. Texture firm, soft, but compact 
and compressible. Colour in situ orange; in preservative pale orange. 
 
  Skeleton. The choanosomal skeleton is typically halichondrid with oxeas of variable 
length organized in a confused fashion, showing little tendency to form ascending tracts and 
connecting branches (Fig. 19b). Many loose interstitial spicules in the basal and deeper regions. 
The ectosomal skeleton is typically composed of a regular reticulation of tangentially arranged 
tracts of spicules, which resemble those of the main skeleton; often becoming confused, 100 µm 
thick. Spicules do not penetrate the surface of the sponge. Little spongin present. 
 
  Spiculation. Megascleres. Oxeas (Fig. 19c), smooth, straight or slightly curved, thickest 
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centrally, and fusiform often in different thick- nesses, 860 (790 – 927) × 18 (17 –19) µm n = 10. 
Microscleres. absent. 
 
Substratum, Depth range and Ecology.  Found in shallow pools and crevices and on 
rocky boulders in the subtidal and in soft sediments of trawl surveys. Also found on kelp 
holdfasts. Can be associated with algae and other invertebrates.  Depth range 3 – 357 m. 
 
Geographic distribution. Benguela region of South Africa. 
 
Remarks. This specimen closely resembles those described by Samaai and Gibbons 
(2005). A difference can be found in the spicule size, which is much larger in these specimens 
than those observed previously. This species has not been found on the south coast and is 
considered here an endemic to the southern Benguela region. 
 
Family Heteroxyidae Dendy, 1905  
Genus Higginsia Higgin, 1877  
 
Higginsia bidentifera (Ridley and Dendy, 1886) (Figs. 20 a - e) 
 
Synonymy 
Dendropsis bidentifera Ridley and Dendy, 1886, p. 483 
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 Material examined. TS 1195, South coast, Station A27345 (34°27'0"S, 21°51'0"E), 
depth 63 m, collected by FRS Africana, April 2007. TS 1297, South coast, Station A28929 
(35°0'11"S, 20°0'59"E), depth 80 m, collected by FRS Africana, September 2008. TS 1323a, 
South coast, Station A27343 (34°41'59"S, 21°29'0"E), depth 72 m, collected by FRS Africana, 
April 2007. TS 1663, South coast, Station A29595 (35°29'53"S, 21°6'53"E), depth 104 m, 
collected by FRS Africana, April 2009. 
 
 Description. Erect, stalked dichotomously branching sponge (Fig. 20a), 19.5 cm length x 
8 mm width x 2 mm thick. The surface is smooth and sandpapery with oscules of approximately 
1 mm in diameter visible. The texture is firm and rubbery, hard to tear and not compressible. 
Colour in situ orange, in preservative beige.  
 
Skeleton. The choanosomal skeleton is halichondriod with a compressed reticulate axis 
composed of robust styles (Fig. 20b).  Diverging from this is an extra-axial reticulation of radial 
tracts of robust styles, without spongin fibres but bound together with sparse collagen. Towards 
the ectosome these tracts become plumose brushes (of three spicules) that protrude through the 
surface. There is a distinct paratangential layer of small acanthoxeas below the surface, not 
forming a crust.  
 
Spicules. Megascleres. Primary styles in two size categories both being robust, smooth, 
slightly curved midway with long tapering points (fusiform), I) 759 (542 - 1149) x 33 (25 - 37) 
μm n = 10, II) (Fig. 20c) 397 (344 - 489) x 16 (13 - 25) μm n = 10; Secondary styles (Fig. 20d) 
are thin, smooth, slightly curved midway, either fusiform or hastate, 453 (420 - 523) x 9 (9) μm n 
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= 10. Microscleres. Small acanthoxeas (Fig. 20e), thin and heavily spined 81 (61 - 101) x 8 (7 - 
9) μm n = 10.  
 
 Substratum, depth range and ecology. Found on soft sediments of trawl areas. Depth 
range 18 – 105 m. 
 
 Geographical distribution. South coast of South Africa. 
 
 Remarks. This specimen closely resembles the original description in spiculation as 
described by Ridley and Dendy (1886). Ridley and Dendy’s specimen were however collected 
from shallow water (18 - 36 m) and these are the first deep water records of this species from the 
south coast of South Africa.  
 
Order Haplosclerida Topsent, 1928 
Suborder Haplosclerina Topsent, 1928 
Family Chalinidae Gray, 1867 
Genus Haliclona Grant, 1836 
Subgenus Haliclona (Haliclona) Grant, 1836  
 
Haliclona (Haliclona) anonyma (Stephens, 1915) (Figs. 21 a - c) 
 
Synonymy. 
Siphonochalina anonyma (Stephens, 1915): 459 
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Reniera saldanhae (Stephens 1915): 463 (suggested by Burton, 1936: 142) 
Haliclona anonyma Burton, 1936: 141 
 
 Material examined. TS 1332, South coast, Station A28846 (33°47'59"S, 25°56'59"E), 
depth 45 m, collected by FRS Africana, September 2008. TS 1335, South coast, Station A28844 
(34°0'5"S, 25°7'0"E), depth 37 m, collected by FRS Africana, September 2008. 
                  
Description. Tubuliform, ramose, individual branches diverging from a common stem, 
stem (Fig. 21a) 1 - 2 cm diameter, tubes up to 5 cm length x 2.5 cm. The surface is even and 
finely hispid with oscules visible at the apex of tubes, 1 mm diameter. There is a thin dermal 
membrane present on the surface. Texture soft, compressible, elastic and not easily torn. Colour 
in situ light beige / cream, in preservative dirty beige. 
 
 Skeleton. The choanosomal skeleton consist of a rectangular-meshed reticulation of 
paucispicular (2 – 5 spicules) primary fibres that run upwards and outwards (and from the walls 
of the oscular canals) to the surface of the sponge, where they pierce the dermis and project as 
tufts of spicules (Fig. 21b). Primary fibres enclosed in a thin, distinct sheath of spongin, 
approximately 45 µm wide. Secondary fibres connect primary fibres at irregular intervals and at 
oblique angles and composed of single oxeas, with a distinct spongin sheath, approximately 20 
µm wide. Ectosome without distinct structure, pierced by paucispicules approximately 100 - 150 
µm in length.  
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Spiculation. Megascleres: Oxeas (Fig. 21c) thick, hastate, cigar-shaped, slightly curved 
medially, 124 (109 - 135) x 9 (7 - 11) µm n = 10 (Holotype 140-170 x 13 µm). Microscleres. 
Absent 
 
 Substratum, Depth range and Ecology. On rocky substrata in association with foliose 
and encrusting algae and on soft sediments of trawl surveys. Depth range: 17 – 45 m. 
 
Geographic distribution. South and west coast of South Africa. 
 
Remarks. This species was first described by Stephens (1915) as a member of the genus 
Siphonochalin. It was subsequently transferred to the genus Haliclona by Burton (1936). Burton 
(1936) also synonymised Reniera saldanhae Stephens with Haliclona anonyma (Stephens) due 
to the close similarity in spiculation, gross morphology and skeletal architecture. This species 
has not been recorded from the deeper depths and is considered a species that occupies hard reef 
areas.  
 
Biogeography 
 Cluster analysis revealed two distinct groupings for both the west and south coasts at a 
level of 10 % resemblance (Figure 22), and these are clearly separated also on the MDS 
ordination plot (Figure 23). Note the low stress level (0.05), which gives confidence in the 
pattern displayed. The one-way Analysis of Similarity (ANOSIM), supported both the cluster 
and MDS results in showing that both coasts are significantly different (P < 0.001, n = 24), 
although the global R value was low (0.116).  
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 Within the west coast region, further divisions can be seen observed (Figure 22), 
grouping geographically adjacent areas together: areas 1 - 7, 8 – 9 and 10 – 12. On the south 
coast, four sub-divisions were observed (13 – 15, 16 – 18, 19 - 21, 22 - 23) with area 24 being 
quite distinct.  
 
 Similarity percentage (SIMPER) analysis (Table 3) revealed an average dissimilarity of 
95.62% in composition of species for both coasts. The largest contributors to this dissimilarity 
were Suberites carnosus, Myxilla (Burtonanchora) sp 1, Rossella antarctica, Tetilla capillosa 
and Haliclona sp 1, which together accounted for ~27% towards the dissimilarity between 
coasts. Furthermore these species are seen to be the top three and two contributing species for 
similarity on the west and south coasts respectively (Tables 4 and 5).  
 
 For the west coast, SIMPER analysis revealed the average similarity between samples to 
be ~34.5% (Table 4). The two largest contributors to this were Suberites carnosus (22.43%) and 
Rossella antarctica (21.43%), and these two species, together with Tetilla capillosa (15.35%), 
accounted for almost 60% of the similarity occurring between samples. Suberites ficus and 
Suberites tylobtusa each contributed 9.03%. Of interest to note, Rossella antarctica and Tetilla 
capillosa were found on both coasts (Table 2) although they were both more common along the 
west than south coasts. It is suggested that the above five species are good indicators of west 
coast sponges.  
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 For the south coast, SIMPER analysis revealed an average similarity between samples to 
be ~18.3% (Table 5.) Myxilla (Burtonanchora) sp 1 (27.53%) was the largest contributing 
species for the similarity in this coast. The second and third contributing species were Haliclona 
sp 1 (22.47%) and Clathria (Clathria) dayi, (6.59%) respectively. All three top species 
accounted for almost 60% of the similarity occuring between the samples. Four other species, 
Haliclona (Haliclona) anonyma (6.46%), Ectyonopsis pluridentata (5.08%), Haliclona (Gellius) 
glacialis (4.71%) and Phorbas bardajii (4.71%) bring the total cumulative to 77.55%. It is 
suggested that the above seven species are good indicators of south coast sponges.  
 
 Presence/absence data for each coast were pooled across areas by depth bin and the 
similarity between these was visualized using cluster analysis. The results reveal distinct 
groupings (15% resemblance) for sponge assemblages on each coast based on depth (Figure 24: 
depth bins WC 21 – 60 and SC 201 - 350 did not have any sponges recorded (Table 2). Depth 
bin SC 350 – 600 m consisted of only four species, Myxilla cf. rosacea, Lithistid sp 1 and Tetilla 
sp 1 and Polymastia mamillaris. The first three of these species were only recorded on the south 
coast, and in that specific depth bin, (Table 2) which accounts for the distinction of this depth bin 
in the cluster analysis. The analysis also suggests that samples from the deeper water (>140 m) 
were different to those in shallow water along the west coast, and shallow water sites (< 350 m) 
along the south coast differ to the deeper water sites. 
 
Species Richness 
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 The total number of species recorded during the surveys examined here was eighty-three, 
of which eighteen were found exclusively along the west coast and 54 exclusively along the 
south coast. Eleven species were common to both coasts (Table 2). 
 
 Species richness for each area in the study site showed a trend of general increase from 
west to south with peaks intermittently along the study area (Figure 25 and 26). Species richness 
was seen to increase from area 1 – 3 with a gradual decrease to area 8. The next major peak 
occurs around area 13 - 15. Areas 8 – 12 and 19 - 24 displayed lower species richness. Care 
should be taken in the interpretation of these data as the number of trawls conducted in the 
different areas was not consistent (Figure 25). There seems to be a positive relationship between 
number of trawls and species numbers recorded for each coast (Figure 27). The average number 
of species per trawl showed only a slight increase toward the extreme south end of the sample 
area.  
 
Results of the species accumulation plot (Figure 28) displayed that the number of trawls 
conducted for the both coasts was not enough to give an adequate representation of the sponge 
community structure as the predicted number of trawls was >4000. The estimated number of 
species that would be present was determined, using EstimateS and CurveExpert, to be 190 for 
both coasts. The shape of the west coast curve was gradual compared to that of the south coast 
indicating that most species on the south coast could be accounted for with a smaller number of 
trawls. However on the west coast, further sampling effort will increase the number of species 
likely to be found as the estimate was higher. The west coast was under sampled as the estimated 
number of species that could occur on the coast was calculated to be 157 with a possible >4300 
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trawls to be conducted to achieve this. The south coast was also under sampled and the estimated 
number of species was calculated to be 139 with 3050 trawls needed.  
  
 For the west coast an increase in species richness from a depth of 61 m to 350 m was 
observed (Figure 29). Highest species richness for the west coast was reached at depths between 
201 – 350 m. Species richness decreased by approximately half at depths greater than 351 m. 
The number of trawls conducted on the west coast increased after 140 m and was similar for 
depth bins 141 – 200 m and 201 – 350 m after which point it decreased dramatically. The results 
suggest that species richness increases with an increase in sampling effort. In the depth bins 
where number of trawls were similar, species richness increased with depth (Figure 29). Results 
of the species accumulation plots (Figure 30) displayed that the number of trawls conducted in 
each depth bin was not enough to give an adequate representation of the sponge community 
structure as the asymptotes for each depth bin was reached at higher trawl numbers. Results from 
EstimateS and CurveExpert were plotted for each depth bin and revealed that higher numbers of 
species richness could exist within each depth bin (Figure 30). The predicted number of species 
increases with depth (Figure 31) up to the depth bin 141 – 200 m. The predicted value was 52 
opposed to the 10 that was observed. Of interest to note, depth bin 201 – 200 m had an observed 
species value of 23 but the predicted value of species was less than that of depth bin 141 – 200 
m. The predicted number of trawls required also differs greatly for these two depth bins although 
the actual number of trawls conducted for each was almost the same. The maximum number of 
species predicted for the region is in the depth bin 351 – 600 m. 
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 Analysis of similarity (ANOSIM) applied to the west coast data, showed depth to be 
significant on the whole (ANOSIM) (Global R = 0.088, P = 0.001, n = 121) although the R value 
was very low. Pairwise tests (Table 6) reveal significant differences between 141 – 200 m and 
201 – 350 m, 141 – 200 m and 351 – 600 m, 351 – 600 m and 61 – 140 m. Similarity percentage 
analysis (SIMPER) was used to determine the greatest contributors to dissimilarity (Tables 7 – 
9). For the depths 141  - 200 m and 201 – 350 m (Table 7), four species contributed greater than 
10 % to the dissimilarity; Suberites carnosus, Suberites tylobtusa, Hamacantha (Vomerula) 
esperioides, Suberites ficus. For the depths 141 – 200 m and 351 – 600 m (Table 8), six species 
contributed over 10% to the dissimilarity; Tetilla capillosa, Hamacantha (Vomerula) 
esperioides, Suberites tylobtusa, Suberites ficus, Rossella antarctica and Suberites carnosus. For 
the depths 351 – 600 m and 61 – 140 m (Table 9), three species contributed greater than 10% to 
dissimilarity; Suberites carnosus, Tetilla capillosa and Hamacantha (Vomerula) esperioides. 
Similarity percentage analysis (SIMPER) was used to determine the species that contributed to 
100% similarity between samples in the depth bins that were different to each other (Figure 32). 
When compared to each other, the dominant defining species is each depth bin was different. 
The lower depth bins (< 200 m) were dominated by species of Suberites while depth bin 201 - 
350 m was dominated by Hamacantha (Vomerula) esperioides and depth bin 351 – 600 m was 
dominated by Tetilla capillosa. Depth bin 201 - 350 m displayed the greatest number of species 
that contributed to 100% similarity within the group.  
 
 The south coast showed an increase in species richness up to a depth of 140 m 
(Figure 33). Highest species richness, for the south coast as well as any depth bin between both 
coasts, was recorded between 61 – 140 m. No sponges were recorded between depths 201 – 350 
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m. A few species were then recorded at depths greater than 350 m. Species richness was seen to 
correlate with number of trawls conducted on the south coast (Figures 27 and 33). Results of the 
species accumulation plots (Figures 34) using data generated from EstimateS and CurveExpert, 
displayed that the number of trawls conducted per depth bin was not enough to give an adequate 
representation of the sponge community structure as the asymptotes were reached at higher 
numbers of trawls. The curve for each of the depth bins on the south coast follows the similar 
gradient of increase indicating that the species numbers are initially high and that species 
richness increases with depth. It was also predicted that >2000 trawls would be necessary to 
observe this number of species in each of the depth bins with a larger number required for the 61 
– 140 m depth bin. This could indicate the greater variability of species in this depth bin and that 
the extent of the variation of species found has not yet been captured. The number of trawls 
required for the south coast per depth bin was shown to be considerably more for the same depth 
bins on the west coast (Figures 30 and 34). The greater number of trawls required for the south 
coast indicates that there is a greater variability of species found on the south coast and could be 
an indication of the greater spread of these species hence the need for almost three times as many 
trawls needed on the south coast to give a better representation of the species occurring there. 
The estimate for number of species in the 61 – 140 m depth bin is three times what was actually 
collected (Figure 35). The data showed that the south coast required more trawls per depth bin to 
have a better understanding of sponge composition. 
 
 Analysis of similarity (ANOSIM) applied to the south coast data showed that depth was 
not a significant factor on the whole (ANOSIM) (Global R = 0.026, P < 0.165, n = 55). 
However, there was a significant difference between depth bins 20 – 60 m and 61 – 140 m. 
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Similarity percentage analysis (SIMPER) revealed that the greatest contributor for dissimilarity 
at these depths is Chondrilla sp 1 (9.24%), followed by Haliclona (Haliclona) anonyma (7.92%), 
Haliclona sp 1 (7.15%), Myxilla (Burtonanchora) sp 1 (6.39%), Phorbas bardajii (6.12%) 
(Table 10).  
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DISCUSSION 
 
Systematics 
South Africa is considered a region of potentially high marine biodiversity (Acuna and 
Griffiths 2004). However taxonomic expertise is limited with some phyla being better studied 
and documented than others (Gibbons et al. 1999). Sponges have been sampled in South African 
coastal waters from as early as the 1800’s. Historic knowledge of deep-water sponges was 
conducted mostly along the west coast of South Africa (Uriz 1984, 1988). Many other 
expeditions were conducted that have added to our knowledge but most studies have looked at 
sponge species descriptions up to depths that are attained by SCUBA, including the most recent 
studies (Samaai et al. 2004a, 2004b, Samaai and Gibbons 2005, Samaai 2006, Samaai et al. 
2012). While these have provided a good idea of species to be found, there is no comprehensive 
inventory, which is important as sponges are diverse in nature and are hard to identify on 
morphology alone (Diaz and Rutzler 2001). This is the first taxonomic study of deep-water 
sponges along both the west and south coasts of South Africa.  
 
The taxonomic list created from the sponge samples analyzed here identifies eighty-three 
sponge species for this deep-water region, although only a portion of these are described here: 18 
species are re-described from fresh material and a single species new to science is suggested. Of 
the total number of species identified, approximately a third are possibly new species for the 
South African region and are awaiting full taxonomic description. Considering the number of 
sponges in South Africa is known to be 314, a possible 33 new species would increase that 
number by ~10%.  
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Demospongiae were the dominant class of sponges found, and this is not surprising as 
they are the largest and most diverse class of Porifera (van Soest et al. 2012). Within the 
Demospongiae, the Poeciloslerida are known to be the largest order (Hooper and van Soest 
2002). The same was found in this study for the collective total of species identified and is 
consistent with other deep-water sponge checklists compiled for other regions e.g. Brazil (Hadju 
and Lopes 2007). The other orders were also well represented, further adding to South Africa’s 
rich diversity. The Class Hexactinellida is represented by a well known sponge for the west coast 
region and extending into Namibia, Rossella antarctica (Uriz 1988). Further to this, we have 
noted another species of Rossella within the west coast region. This Class is also represented by 
two possibly new species of Sympagella. The Class Homoscleromorpha is represented by a 
single species of Plakina, which is the first record of the genus in South Africa. The same is 
noted for the genera Calyx, Phycopsis, and Stylissa. Considering that this the estimated number 
of species for this area is more than twenty times what was found, it can be speculated that more 
genera new to the area could be found with further sampling effort and identifying those samples 
already housed in museums.  
 
Globally it is estimated that 40 new sponge species will be described each year (Bouchet 
2006, van Soest et al. 2012). However this is dependent on the number of dedicated taxonomists 
working on sponges as well as the exploration of lesser documented habitats (van Soest et al. 
2012). While it may seem that 314 known sponge species may not be that many compared to 
other regions globally, South Africa is not as taxonomically “poor” with respect to sponges as 
may have been thought (van Soest et al. 2012). Many other countries such as Chile, Kenya and 
Tunisia seem to have lower sponge species than recorded in South Africa. This is not surprising 
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as most of the southern hemisphere sponges are undescribed (Hooper et al. 2002, Hadju and 
Lopes 2007) and therefore this should be viewed with caution as van Soest et al. (2012) did not 
take into account the unknown species for each region in their analysis. South Africa, however, 
has only just started identifying species from the deeper regions. It is therefore expected that this 
number will increase with increased pressure to document the biodiversity of offshore regions to 
comply with conservation of deep-water areas as proposed by the Convention on Biological 
Diversity (1992). 
 
Biogeography 
Coastal marine biodiversity around South Africa has been far better studied than the 
deep-sea areas (Griffiths et al. 2010). Even so, there are major gaps in the knowledge of coastal 
species diversity (Awad et al. 2002, Acuna and Griffiths 2004) and distribution and one therefore 
expects these gaps to be far greater in the deeper areas of South Africa’s Exclusive Economic 
Zone (EEZ). This study was attempted with a view to start to bridge this knowledge gap for the 
distribution of the Phylum Porifera in this little known region. In doing so this study attempts to 
provide some insight into similarities and differences of communities with the entire sample area 
using presence/absence data which has been shown to reflect geographic variation (Hooper 2002, 
de Voogd et al. 2006, Voultsiadou 2009).  
 
The presence of two very different current systems that run along South Africa’s 
coastlines give rise to dynamic conditions prevalent on either side of the landmass. This is the 
driving force of species distribution and dispersal on either coast. To better understand the 
patterns of biodiversity within South African waters, a National Biodiversity Assessment was 
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conducted and bioregions proposed (Lombard et al. 2004, Sink et al. 2012). These bioregions 
were defined on biogeographic differences as well as some offshore biodiversity patterns studied 
for the implementation of Marine Protected Area’s (MPA’s) along the South African coastline. 
Of interest to this study are the Southern Benguela ecoregion (west coast area) and the Agulhas 
ecoregion (south coast area). The sponge distribution patterns found in this study correspond 
well with the bioregions as defined by Sink et al. (2012). Other studies have shown that patterns 
of sponge assemblages are known to be determined by geographical distances and marine 
currents (Maldonado and Uriz 1995), and this seems to be prevalent for sponges along the South 
African coast. 
 
Within each coast further divisions were observed. On the west coast, sponge 
assemblages split into two major groups. The first cluster occurs from the NW corner of the 
sample grid to Saldanha (areas 1 – 7) and the second cluster from Saldanha to Cape Agulhas (8 – 
12). These divisions correlate somewhat with Lombard et al. (2004) in which the southern 
Benguela ecoregion initially consisted of the Namaqua bioregion (NW boundary of South Africa 
to Saldanha) and the southwestern Cape bioregion (Saldanha to Cape Point). These two 
bioregions are now considered ecozones within the greater Benguela ecoregion (Sink et al. 
2012). These bioregions were in large part based on data for coastal species as very little is 
known of invertebrate benthic distributions in the deeper water (Lombard et al. 2004). It is 
interesting to note that the patterns observed for sponge assemblages concur with the former and 
latter propositions of bioregions for the west coast. Similarity between samples on the west coast 
was higher than that of the south coast. As there are fewer species present on the west coast it 
could imply that their range across the coast is wider than that of south coast species. As sponges 
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are known to be abundant fauna in ecosystems across various habitats it is possible that they 
could be used as proxies for determining biodiversity “hotspots” and vulnerable ecosystems.  
 
On the south coast, four different groups were distinguished. Divisions have also been 
found for the south coast region in seaweeds as well (Anderson et al. 2009). Average similarity 
between groups was rather low in comparison to the west coast. This could be attributed to the 
greater number of species found on the south coast and could indicate their ranges are not as 
extensive as those indicator species on the west coast or a gap in sampling. A fifth very distinct 
group was also observed in area 24, toward the eastern extreme of the Agulhas ecoregion.  
 
Species Richness 
 Over 12 000 marine species are thought to occur in the waters around South Africa and 
this number is constantly changing as new species are described (Gibbons 1999, Griffiths 2010). 
This study identified eighty three sponge species from the samples collected. These samples 
were collected from a depth of 20 – 600 m along both coasts. At least 33 of these are possible 
new species to science and would add to the rich heritage of the marine ecosystem. The majority 
of the eighty three species are found on the south coast. A smaller number on the west coast and 
eleven species that occur on both coasts: Clathria (Clathria) dayi, Clathria (Thalysias) 
lissoclada, Haliclona (Gellius) glacialis, Hamacantha (Vomerula) esperioides, Lissodendoryx sp 
1, Mycale (Paresperella) toxifera, Myxilla (Burtonanchora) sigmatifera, Polymastia mamillaris, 
Rossella antarctica, Rossella sp 1, Tetilla capillosa. 
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 Sponge species composition for both coasts are different as was found by Samaai (2006). 
A number of families had all species representative on either one of the coasts (south coast 
having twice as many families, 18, as the west coast, 12). Family Suberitidae with three species 
was only found on the west coast and all of these species within were considered to be part of the 
indicator species for the area. This is consistant with findings by Uriz (1988) for Nambia deep 
water sponges, where species of Suberites were the dominant sponges. Family Isodictyidae with 
four representative species was one of the families only found on the south coast, however 
Isodictya conulosa, I. gradis and I. multiformis are known to occur in the shallow regions on the 
west coast (Samaai and Gibbons 2005). Twelve families were shown to have representative 
species on both coasts. Further, this study has provided some valuable information on the range 
extensions of some species to gain a better understanding of the distribution of sponges and 
possible driving forces behind them. Previous works such as Samaai and Gibbons (2005) listed 
various species as possible endemics to the west coast region. Of these, three are now found to 
inhabit the south coast area, Polymastia littoralis, Clathria (Clathria) dayi and Ectyonopsis 
flabellata.  
 
It is a common pattern that species richness increases from west to east along the South 
African coast. Samaai (2006) also showed a similar pattern in his study on the then known 
sponge species richness and distribution for the South African coast. Other taxa studied also 
exhibit similar patterns of species richness such as bivalves, opisthobranch gastropods, 
prosobranch gastropods, echinoderms and ascidians (Awad et al. 2002), Hydrozoa (Gibbons et 
al. 2010) and various fish species (Turpie et al. 2000). Pooling all invertebrate data also gives the 
same pattern of greater species richness on the south coast than the west coast and this pattern is 
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influenced by the larger contributing taxa (Awad et al. 2002, Griffiths et al. 2010). The sponge 
species richness observed within this study conforms to the general pattern of higher species 
richness along the south coast (highest recorded > 35) than the west (highest recorded > 15).  
 
Along the west coast species richness increased from areas 1 – 7, although it was still 
lower than that observed for the south coast. Within these areas species richness at each trawl 
was relatively uniform (< 4). This has also been observed for other marine taxa (Bustamante et 
al. 1995, Awad et al. 2002). Although for the remainder of the areas on the west coast richness 
was lower, it is very possible that this could be attributed to the low number of trawls conducted 
in those areas. An estimate of the number of species that could be found on the west coast, with 
adequate sampling, was five times of what was found. The areas on the west coast where species 
numbers were low (8 – 12), do not correspond with studies on other invertebrates including 
sponges for the coastal region (Awad et al. 2002, Samaai 2006). It is expected that species 
richness in these areas would be higher due to the presence of an overlap or transition area 
between the two bioregions (Emanuel et al. 1992, Awad et al. 2002). It would therefore seem 
that the number of trawls conducted in these areas could play an important role in understanding 
the species richness for those areas as the number of trawls conducted were lower than that of 
areas 1 – 7. However in the absence of comparative studies on other deep-water invertebrates for 
the region, it is difficult to be certain.  
 
On the south coast species richness was higher especially in areas 13 – 15 although the 
number of trawls conducted was less than that for areas with high species richness on the west 
coast. These three areas encompass the Agulhas Bank area, which is part of the transition zone. It 
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would be expected to have higher levels of species richness as this overlap zone may consist on 
both cool and warm temperate species (at the extreme of their limits), as was found by Samaai 
(2006). Peaks of species richness was also found at these geographic breaks along the coast by 
Acuna and Griffiths (2004) for sea anemones and Scott et al. (2012) for several dominant marine 
taxa. Areas 16 – 18 consisted of less than half the number of species richness as for area 15. To 
note is the marked drop in the number of trawls. Although species richness increases as you 
move eastwards until area 18, it still remains relatively low in comparison to the first three areas 
on that coast. An estimate of potential number of species to be found on the south coast is 139 
species. However when looking at estimated species richness for both coasts, the results obtained 
were contradictory to the actual number of species observed for each of the coasts. As mentioned 
above, we know from other studies that the south coast region contains higher numbers of 
species, certainly for coastal areas, than the west coast region (Awad et al. 2002, Scott et al. 
2012). It would therefore seem to be that the numbers of trawls collected on each coast played a 
role in the higher than expected estimate for the west coast. The number of trawls for the west 
coast was more than twice that of the south coast. It can be assumed that had the trawl numbers 
been equal, a greater number of species would have been documented for the south coast, and 
this would quite possibly have changed the estimated number for the south coast. 
 
Patterns of distribution of benthic taxa can be strongly influenced by hydrographic events 
such as upwelling (Macpherson 2002). Further to this, sponge species composition can be 
influenced by depth, latitude and longitude (Wilkinson and Cheshire 1989, Hooper et al 2002). 
Further to this the availability of nutrients may have an impact on small-scale gradients (Hooper 
et al. 2002) as many taxa are known to respond to food patches and disturbance (Snelgrove et al. 
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1994). In this study species richness found at different depths varied across the depth bins within 
and between coasts.  
 
On the west coast, species richness increased with number of trawls conducted at the 
different depths up to 350 m. Deeper than 350 m however, the number of species decreased by 
half, which is different to patterns observed for fishes and crustaceans for the South African 
coast, as cited by Yemane et al. (2010). The species dominant at this depth was Tetilla capillosa. 
There were also repesentatives from the Rossellidae, also typically a cold water group. 
Interestingly though, both Rossellidae species were also found on the south coast and at 
shallower depths than the west coast. Further investigations into the environmental conditions at 
these depths would be needed to determine the driving force of the distributions of these Rossella 
species. As depth has been shown to be a major influence on sponge species composition 
(Voultsiadou 2005), it is not surprising that west coast sponge species composition from depths 
between 61 - 140 m were different to the deeper compositions. Although no sponge samples 
were collected from depths less than 60 m, it cannot be said for certain that no sponges are 
present in this depth range. A limited number of trawls were conducted in this range trawls were 
conducted and it could be that sponges may not have been collected from the trawl net.  
 
Species richness on the south coast showed a very different pattern. Number of species 
increased up to 140 m and then decreased and none were found between 200 – 350 m although 
some trawls were conducted at this depth but no sponges were recorded. This has been reported 
in other studies were sponges were reported depauperate at depths between 200 - 400 m 
(Maldonado and Young 1996). They had attributed this occurrence to the shallower species 
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dropping out before the deeper species had established itself. Studies have also found sponges to 
be more abundant and diverse on vertical surfaces as opposed to horizontal ones (Sara and 
Vacelet 1973, Maldonado and Young 1996) with exceptions to this being some deep-sea habitats 
where vertical surfaces do not exist (Rice et al. 1990). A few sponges were found at depths 
greater than 351 m. Shallow water sites (< 351 m) on the south coast were seen to be different 
than the deep-water sites. This was also observed on the west coast, however the depth defining 
shallow and deep differs. One of the reasons for this might be the presence of only four species 
at depths greater than 351 m, three of which are not found at any other depth or the west coast.  
 
Predicted numbers of species richness were higher than that observed for each coast. The 
number of trawls needed however, were far greater for the south coast depth bins suggesting that 
the variation in species composition is greater. This assumption would be consistent with the 
observed pattern of greater species on the south for sponges as well as other groups.  Specifically 
the 61 – 140 m depth bin would require >3000 trawl samples to give a better idea of species 
richness, this also indicates the variety of species that occur in that depth bin and the variability 
between the samples.  
 
This assessment was the first attempt to get baseline knowledge of sponge species 
distribution and richness for the deep-water areas along the west and south coasts of South 
Africa. It is important to have good baseline data to monitor changes and predict the impacts of 
natural and anthropogenic disturbances. From this study it has been identified that the sponge 
fauna from the deep-water of the South African coast is diverse and follows the general pattern 
as for coastal sponges with respect to biogeography. However, it is noted that the sample effort 
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for both coasts, with greater emphasis placed on the south coast, should be increased to get a true 
reflection of the species richness for the area. The need for good data on regional scale patterns 
of species richness and environmental effects on sedimentary processes is very important (Gray 
2000, Hoey et al. 2004) for the benefit of both the national and international community to use 
for biodiversity conservation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CONCLUSIONS 
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South Africa is an area of high biodiversity in both the terrestrial and marine 
environments (Gibbons et al. 1999, Griffiths 2010). The presence of three oceans and two very 
different currents surrounding the coastline gives rise to a dynamic marine environment with 
diverse habitats. Marine research within the waters started as early as the 1700’s. However more 
effort has been placed on the coastal environments and in areas where researchers are 
concentrated. Here an attempt was made to determine the diversity and spatial distribution of the 
deep-water sponges. 
 
Eighty-three species of deep-water sponges were documented for both the coasts. Of this 
approximately a third may be new to the region and new to science. Eighteen species were re-
described from fresh material and a single species named as new to science. The distribution of 
these species along the coasts showed that there is a distinction between coasts when data were 
pooled by both area and depth. This distinction relates to the defined Benguela and Agulhas 
ecoregions as determined by the National Spatial Biodiversity Assessment (2012).  
 
Species richness of deep-water sponges followed general patterns of an increase from 
west to east. There was also a greater percentage of species found only on the south coast and 
eleven species were common to both coasts. It was found that species richness was correlated to 
sampling effort for both coasts and that predicted species richness for the both coasts together 
was 190. Independently, it was determined that the west coast would have higher species 
richness than the south, although this is in contradiction to the observed results.  
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Species richness increased with depth to 350 m on the west coast and to 200 m on the 
south coast, with a decrease in subsequent depth bins. These were also correlated with sampling 
effort. Estimates of species richness per depth bin were higher than actual observations. The 
greater number of trawls that would be necessary on for all depth bins on the south coast 
compared to the west coasts, again showed the variety of species that could exist. Sponge 
compositions were seen to be different on the west coast at different depths and more 
homogenous on the south coast.  
 
Sponges in South Africa’s deep-water areas are diverse and represented by many of the 
orders within the Phylum. While there is a need to document the diversity it is also imperative 
that environmental factors effecting distribution are adequately understood. Further studies 
should include increased sampling effort for the region especially in the species rich south coast 
area and in the depths from which no sponges were documented. As sponges play an important 
role in ecological processes and they are diverse in most habitats globally, they could be used as 
good proxies for determining areas of biodiversity “hotspots” and aiding in conservation plans.  
 
 
 
 
 
  
 
 
 
 
Figure 1. Locations of sponge samples collected by demersal trawls around the west and 
south coasts of South Africa.	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Figure 2. Locations of sponge samples collected by demersal trawls around the South 
African coast with sample areas 1 – 24.	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Figure 3. Tetilla bonaventura. a. Specimen. b. Skeleton. c. Oxea. d. Extremity of 
anadiaene. e. Extremity of prodiaene. f. Extremity of protrianene. g. Sigmaspire.  
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Figure 4. Tetilla capillosa. a. Specimen. b. Skeleton. c. Extremity of protriaene. 
d. Fragment of oxea. e. Sigmaspires. 
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Figure 5. Stelleta trisclera. a. Specimen. b. Skeleton. c. Oxea. d. Extremity of 
anatriaene. e. Oxyaster Type I. f. Oxyaster Type II. g. Oxyaster Type III. h. 
Tylastereuaster. 
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Figure 6. Polymastia littoralis. a. Specimen. b. Skeleton. c. Styles. d. 
Subtylostyles. e. Subtylostyles. 
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Figure 7. Polymastia bouryesnaulte. a. Specimen. b. Skeleton. c. Subtylostyle. d. 
Dermal tylostyle. e. Intermediate tylostyle.  
81	  
 
 
 
 
a b	  
c d
e
Figure 8. Suberites carnosus. a. Specimen. b. Skeleton. c. Tylostyle I. d. 
Tylostyle II. e. Tylostyle III. 
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Figure 9. Suberites ficus. a. Specimen. b. Skeleton. c. Tylostyle I. d. Tylostyle II. e. 
Centrotylote microstrongyle. 
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Figure 10. Antho (Acarnia) sp. nov. a. Specimen.  b. Skeleton (x10). c. Style Type 
I. d. Acanthostyle. e. Aconthostrongyle. f. Style Type II. g. Palmate isochelae. h. 
Toxa. 
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Figure 11. Clathria (Clathria) lobata. a. Specimen. b. Skeleton. c. Primary style. d. 
Acanthostyle. e. Extremity of auxillary style. f. Extremity of auxillary style.  g. Toxa. 
h. Palmate chelae. 
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Figure 12. Clathria (Clathria) rhapidotoxa. a. Specimen. b. Skeleton. c. 
Primary style. d. Acanthostyles. e. Auxillary style. f. Toxa Type I. g. Toxa Type 
II. h. Palmate isochelae. 
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Figure 13. Raspailia (Hymeraphiopsis) irregularis. a. Specimen. b. Skeleton. c. Primary 
style. d. Acanthostyle Type I. e. Acanthostyle Type II. 
87	  
 
 
 
 
a	   b	  
c	   d	  
Figure 14. Fibulia ectyofibrosa. a. Specimen. b. Skeleton. c. Oxea. d. Arcuate 
isochelae. 
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Figure 15. Phorbas bardajii. a. Specimen. b. Skeleton. c. Auxillary styles. d. 
Acanthostyles. e. Arcuate anisochelae. 
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Figure 16. Ectyonopsis flabellata. a. Specimen. b. Skeleton. c. Acanthostyle. d. 
Acanthostrongyle. e. Oxea. f. Anchorate isochelae. 
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Figure 17. Isodictya grandis. a. Specimen. b. Skeleton. c. Oxea. d. Palmate 
anisochelae.  
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Figure 18. Mycale (Aegogropila) meridionalis. a. Specimen. b. Skeleton. c. 
Extremity of subtylostyle. d. Palmate anisochelae Type I. e. Palmate anisochelae 
Type II. f. Sigmata. 
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Figure 19. Halichondria (Halichondria) gilvus. a. Specimen. b. Skeleton. c. 
Extremity of oxea. 
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Figure 20. Higginsia bidentifera. a. Specimen. b. Skeleton. c. Primary style. d. 
Secondary style. e. Acanthoxea. 
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Figure 21. Haliclona (Haliclona) anonyma. a. Specimen. b. Skeleton. c. Oxea.  
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Figure 22. Cluster analysis of similarities between sponge communities on the west 
and south coasts of South Arica	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Figure 23. Multi-dimensional Scaling (MDS) ordination of the similarity (Bray – 
Curtis measure) for sponge communities on the west and south coasts of South Africa.	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Figure 24. Cluster analysis of similarities between sponge communities by depth bins 
for the west and south coasts of South Africa.	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Figure 26. Locations of sponge samples showing species richness for each trawl sample.	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Figure 27. Relationship between number of species observed and number of trawls 
conducted.	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Figure 28. Species accumulation curve for trawl samples on the west and south coasts of 
South Africa.	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Figure 29. Distribution of species richness in depth bins for the west coast of South Africa.	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Figure 30. Predicted species richness and predicted number of trawls for the different 
depth bin on the west coast of South Africa. 	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Figure 31. Distribution of observed and predicted number of species in depth bins for 
the west coast of South Africa.	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Figure 33. Distribution of species richness in depth bins for the south coast of South 
Africa.	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Figure 34. Predicted species richness and predicted number of trawls for different depth 
bins on the south coast of South Africa. 	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Figure 35. Distribution of observed and predicted number of species in depth bins for 
the south coast of South Africa.	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Table 1.  Classification of the Porifera species reported for the South African west 
and south coasts. 
_____________________________________________________________________ 
Phylum Porifera Grant 1836 
 
Class Demospongia Sollas, 1885 
 Order Spirophorida Berguist and Hogg, 1969 
  Family Tetillidae Sollas, 1886 
   Tetilla bonaventura Kirkpatrick, 1902 
   Tetilla capillosa Lévi, 1967 
   Tetilla casula (Carter, 1871) 
   Tetilla sp. 1 
   Tetilla sp. 2 
      
   Order Astrophorida Sollas, 1887 
  Family Ancorinidae Schmidt, 1870 
   Stelletta capensis Lévi, 1967 
   Stelletta trisclera Lévi, 1967  
  Family Geodiidae Gray, 1867 
   Penares sphaera (Lendenfeld, 1907) 
  Family Pachastrellidae Carter, 1875 
     Pachastrella sp. 1 
  Family Vulcanellidae Cárdenas, Xavier, Reveillaud, Schander and  
   Rapp, 2011 
           Poecillastra compressa (Bowerbank, 1866) 
  
   Order Chondrosida Boury-Esnault and Lopès, 1985 
       Family Chondrillidae Gray, 1872 
     Chondrilla sp. 1 
        Family Halisarcidae Schmidt, 1862 
            Halisarca cf. dujardinii Johnston, 1842  
  
   Order Dendroceratida Minchin, 1900 
        Family Darwinellidae Merejkowsky, 1879 
         Aplysilla sp. 1 
 
    Order Hadromerida Topsent, 1894 
       Family Clionaidae d’Orbigny, 1851 
          Cliona sp. 1 
      Family Polymastiidae Gray, 1867 
         Polymastia bouryesnaultae Samaai and Gibbons, 2005 
          Polymastia littoralis Stephens, 1915 
              Polymastia mamillaris (Müller, 1806) 
       Family Suberitidae Schmidt, 1870 
                    Suberites carnosus (Johnson, 1842) 
         Suberites ficus (Johnston, 1842) 
         Suberites tylobtusus Lévi, 1958 
       Family Tethyidae Gray, 1848  
       Tethya sp. 1 
        Tethya sp. 2 
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        Family Trachycladidae Hallmann, 1917 
    Trachycladus spinispirulifer (Carter, 1879) 
 
             Order Poecilosclerida Topsent, 1928  
      Family Microcionidae Carter, 1875 
              Antho (Acarnia) prima (Brønsted, 1924) 
    Antho (Acarnia) sp. nov 
           Clathria sp. 1 
                Clathria (Clathria) dayi Lévi, 1963 
                Clathria (Clathria) elastica Lévi, 1963  
               Clathria (Clathria) lobata Vosmaer, 1880  
               Clathria (Clathria) rhaphidotoxa Stephens, 1915 
                Clathria (Thalysias) lissoclada (Burton, 1934) 
        Family Raspailiidae Nardo, 1833 
          Raspailia (Hymeraphiopsis) irregularis Hentschel, 1914     
        Family Coelosphaeridae Dendy, 1922 
                 Lissodendoryx sp. 1 
          Lissodendoryx (Lissodendoryx) stephensoni Burton, 1936 
        Family Crellidae Dendy, 1922 
         Crella sp. 1 
        Family Dendoricellidae Hentschel, 1923 
        Fibulia ectyofibrosa (Lévi, 1963) 
           Fibulia ramosa (Ridley and Dendy, 1886) 
        Family Hymedesmiidae Topsent, 1928 
          Phorbas bardajii (Uriz, 1988) 
        Family Myxillidae Dendy, 1922 
        Ectyonopsis flabellata (Lévi, 1963) 
        Ectyonopsis pluridentata (Lévi, 1963)  
        Myxilla (Burtonanchora) sigmatifera (Lévi, 1963) 
        Myxilla (Burtonanchora) sp. 1 
        Myxilla (Myxilla) cf. rosacea (Lieberkühn, 1859) 
   Myxilla (Myxilla) simplex (Baer, 1906) 
        Family Tedaniidae Ridley and Dendy, 1886 
        Tedania (Tedania) tubulifera Lévi, 1963 
        Tedania (Tedania) stylonychaeta Lévi, 1963 
        Family Desmacellidae Ridley and Dendy, 1886 
        Biemna megalosigma var. sigmodragma Lévi, 1963 
        Biemna oxeata sp. nov 
        Biemna sp. 1 
                        Family Esperiopsidae Hentschel, 1923 
                                    Amphilectus informis (Stephens, 1915) 
                        Family Hamacanthidae Gray, 1872 
                                    Hamacantha (Vomerula) esperioides Ridley and Dendy, 1886 
                        Family Isodictyidae Dendy, 1924 
                                     Isodictya conulosa (Ridley and Dendy, 1886) 
                                     Isodictya grandis (Ridley and Dendy, 1886) 
                                     Isodictya multiformis (Stephens, 1915) 
                                     Isodictya sp. 1 
                         Family Mycalidae Lundbeck, 1905 
                                     Mycale sp. 1 
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                Mycale (Aegogropila) meridionalis Lévi, 1963 
                Mycale (Carmia) sp  
                Mycale (Mycale) anisochela Lévi, 1963 
                Mycale (Paresperella) toxifera (Lévi, 1963)  
         Family Latrunculiidae Topsent, 1922 
                Latrunculia (Latrunculia) biformis Kirkpatrick, 1907 
 
    Order Halichondrida Gray, 1867 
        Family Axinellidae Carter, 1875 
          Axinella sp. 1 
          Phakellia sp. 1 
        Phycopsis sp. 1 
        Family Dictyonellidae van Soest, Diaz and Pomponi, 1990 
                Stylissa carteri (Dendy, 1889) 
        Family Halichondriidae Gray, 1867 
         Amorphinopsis sp. 1 
         Halichondria sp. 1 
        Halichondria (Halichondria) gilvus Samaai and Gibbons, 2005 
        Family Heteroxyidae Dendy, 1905  
      Higginsia bidentifera (Ridley & Dendy, 1886) 
  
   Order Haplosclerida Topsent, 1928 
         Family Chalinidae Gray, 1867 
  Haliclona sp. 1 
         Haliclona sp. 2 
         Haliclona (Gellius) glacialis (Ridley and Dendy, 1886) 
         Haliclona (Haliclona) anonyma (Stephens, 1915)  
         Haliclona (Haliclona) stilensis Burton, 1933 
         Family Niphatidae van Soest, 1980 
         Amphimedon sp. 1 
                Haliclonissa sp 
        Family Phloeodictyidae Carter, 1882 
       Calyx sp. 1 
 
    Order ‘Lithistida’ 
      Lithistida sp. 1 
 
Class Hexactinellida Schmidt, 1870 
   Order Lysaccinosida Zittel, 1877 
        Family Rossellidae Schulze, 1885 
            Rossella antarctica Carter, 1872 
           Rossella sp. 1 
                      Sympagella sp. 1 
   Sympagella sp. 2 
 
Class Homoscleromorpha Bergquist, 1978 
    Order Homosclerophorida Dendy, 1905 
        Family Plakinidae Schulze, 1880 
            Plakina sp. 1 
_____________________________________________________________________ 
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Table 2.  List of South African deep-water sponges in alphabetical order of currently 
accepted nomenclature. 
_____________________________________________________________________ 
Species Name                                                 Coast             Depth Range 
_____________________________________________________________________ 
      
Amorphinopsis sp 1 S 80 - 180 m 
Amphilectus informis W 220 m  
Amphimedon sp 1 S 100 m 
Antho (Acarnia) prima S 60 - 80 m 
Antho (Acarnia) sp nov S 140 m  
Aplysilla  sp 1 W 240 m  
Axinella sp 1 S 80 m  
Biemna megalosigma sigmodragma S 80 - 120 m 
Biemna oxeata sp nov S 80 m  
Biemna sp 1 W 220 m  
Calyx sp 1 S 80 - 180 m 
Chondrilla sp 1 S 60 - 180 m 
Clathria (Clathria) dayi S,W 60 - 180 m, 220 m 
Clathria (Clathria) elastica S 60 - 80 m 
Clathria (Clathria) lobata S 160 m  
Clathria (Clathria) rhaphidotoxa S 80 - 100 m 
Clathria (Thalysias) lissoclada S,W 80 - 120 m, 400 m 
Clathria sp 1 S 80 - 100 m 
Cliona sp 1 S 80 m  
Crella sp 1 S 80 m  
Ectyonopsis flabellata S 120 m  
Ectyonopsis pluridentata S 100 - 180 m 
Fibulia ectyofibrosa W 200 -220 m 
Fibulia ramosa W 220 m  
Halichondria (Halichondria) gilvus W 400 m 
Halichondria sp 1 S 120 m  
Haliclona (Gellius) glacialis S,W 120 m, 180 - 350 m 
Haliclona (Haliclona) anonyma S 40 - 60 m 
Haliclona (Haliclona) stilensis W 400 m 
Haliclona sp 1 S 80 - 180 m 
Haliclona sp 2 W 180 - 220 m 
Haliclonissa sp 1 S 160 - 180 m 
Halisarca cf. dujardinii W 220 m  
Hamacantha (Vomerula) esperioides S,W 80 - 180 m,160 - 500m 
Higginsia bidentifera S 80 - 120 m 
Isodictya conulosa S 80 - 100 m 
Isodictya grandis S 60 - 160 m 
Isodictya multiformis S 180 m  
Isodictya sp 1 S 100 m 
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Latrunculia (Latrunculia) biformis W 280 m 
Lissodendoryx (Lissodendoryx) 
stephensoni W 220 m  
Lissodendoryx sp 1 S,W 120 m, 220 - 350 m  
Lithistida  sp 1 S 500 m + 
Mycale (Aegogropila) meriodinalis S 120 m  
Mycale (Carmia) sp nov S 100 m 
Mycale (Mycale) anisochela S 160 m  
Mycale (Paresperella) toxifera S,W 160 m, 180 m  
Mycale sp 1 S 160 m  
Myxilla (Burtonanchora) sigmatifera S,W 100 m, 400 m  
Myxilla (Burtonanchora) sp 1 S 40 - 120 m 
Myxilla (Myxilla) cf. rosacea S 550 m 
Myxilla (Myxilla) simplex S 120 m  
Pachastrella sp 1 S 120 m  
Panares sphaera W 280 m 
Phakellia sp 1 S 80 m  
Phorbas bardajii S 60 - 120 m 
Phycopsis sp 1 S 140 m  
Plakina sp 1 S 120 m 
Poecillastra compressa S 160 m  
Polymastia bouryesnaultae S 80 m  
Polymastia littoralis S 120 m 
Polymastia mamillaris S,W 140&555 m,140-550m 
Raspailia (Hymeraphiopsis) irregularis S 180 m  
Rossella antarctica S,W 180 m, 160 - 450 m  
Rossella sp 1 S,W 100 m, 220 - 350 m 
Stelletta capensis S 120 m 
Stelletta trisclera S 120 m 
Stylissa carteri S 100 m 
Suberites  carnosus W 100 - 350 m 
Suberites  ficus W 100 - 200 m 
Suberites  tylobtusa W 120 - 300 m 
Sympagella sp 1 W 260 - 280 m 
Sympagella sp 2 S 180 m  
Tedania (Tedania) stylonychaeta S 120 m 
Tedania (Tedania) tubulifera S 100 m 
Tethya sp 1 S 100 - 180 m 
Tethya sp 2 W 240 - 450 m 
Tetilla bonaventura S 80 - 120 m 
Tetilla capillosa S,W 60 m, 240 - 500 m  
Tetilla casula S 80 - 100 m 
Tetilla sp 1 S 500 m + 
Tetilla sp 2 W 350 - 400 m 
Trachycladus spinispirulifera S 120 m  
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Table 3.  Similarity Percentages (SIMPER) – Species explaining the dissimilarity 
between both coasts. Average dissimilarity between coasts was 95.62%. 
 
Species Group WC 
Av.Abund 
Group SC 
Av.Abund 
Av.DISS DISS/
SD 
Contrib
% 
Cum. 
% 
Suberites  carnosus     0.75     0.00    5.66    0.94     0.75 0.00 5.66 0.94 5.92 5.92
Myxilla 
(Burtonanchora) sp 1 
0.00 0.58 5.28 0.77 5.53 11.44 
Rossella antarctica 0.75 0.25 5.16 0.88 5.40 16.84 
Tetilla capillosa 0.67 0.08 4.67 0.82 4.89 21.73 
Haliclona sp 1 0.00 0.67 4.65 0.82 4.86 26.59 
Hamacantha 
(Vomerula) esperioides 
0.50 0.25 3.62 0.68 3.78 30.37 
Suberites ficus 0.58 0.00 3.49 0.85 3.65 34.02 
Suberites tylobtusa 0.58 0.00 3.49 0.85 3.65 37.67 
Polymastia mamillaris 0.50 0.17 2.98 0.75 3.12 40.78 
Haliclona (Haliclona) 
anonyma 
0.00 0.25 2.90 0.48 3.03 43.81 
 
 
 
Table 4.  Similarity Percentages (SIMPER) – Species explaining the similarity within 
the west coast sponge community. Average similarity within coast was 34.49%. 
 
Species Av. Abund Av. Sim Sim/SD Contrib % Cum. % 
Suberites carnosus 0.75 7.74 0.76 22.43 22.43 
Rossella antarctica 0.75 7.39 0.81 21.43 43.86 
Tetilla capillosa 0.67 5.29 0.64 15.35 59.21 
Suberites ficus 0.58 3.11 0.63 9.03 68.23 
Suberites tylobtusa 0.58 3.11 0.63 9.03 77.26 
 
 
 
Table 5. Similarity Percentages (SIMPER) – Species explaining the similarity within 
the south coast sponge community. Average similarity within coast was 18.33%. 
 
Species Av. Abund Av. Sim Sim/SD Contrib % Cum. % 
Myxilla (Burtonanchora) sp 1 0.58 5.05 0.49 27.53 27.53 
Haliclona sp 1 0.67 4.12 0.60 22.47 49.99 
Clathria (Clathria) dayi 0.42 1.21 0.39 6.59 56.29 
Haliclona (Haliclona) anonyma 0.25 1.28 0.20 6.46 63.05 
Ectypnopsis pluridentata 0.42 0.93 0.38 5.08 68.13 
Haliclona (Gellius) glacialis 0.42 0.86 0.39 4.71 72.84 
Phorbas bardajii 0.33 0.86 0.27 4.71 77.55 
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Table 6.  Pairwise test results from ANOSIM to how whether sponge communities 
were different or similar to each other at the different depth bins. 
 
Depth Bins R Statistic Significance level % 
141 - 200 m, 201 - 350 m      0.077 0.1 
141 - 200 m, 351 - 600 m               0.196 0.1 
141 - 200 m, 61 - 140 m            -0.025 79.9 
201 - 350 m, 351 - 600 m            0.007 34.7 
201 - 350 m, 61 - 140 m             0.04 9.2 
351 - 600 m, 61 - 140 m              0.397 0.1 
 
 
 
Table 7. Similarity Percentages (SIMPER) – Species explaining the dissimilarity of 
sponge community between depth bins 141 – 200 m and 201 – 350 m on the west 
coast. Average dissimilarity between depth bins was 91.72 %. 
 
Species Group 141 
– 200 m 
Av.Abund 
Group 201 
– 350 m 
Av.Abund 
Av.Dis
s 
Diss
/SD 
Contrib
% 
Cum
% 
Suberites carnosus 0.23 0.17 14.44 0.66 15.74 15.74 
Suberites tylobtusa 0.30 0.07 14.21 0.67 15.50 31.24 
Hamacantha 
(Vomerula) esperioides 
0.09 0.26 13.17 0.64 14.35 45.59 
Suberites ficus 0.25 0.00 10.95 0.56 11.94 57.53 
Rossella antarctica 0.05 0.17 6.53 0.47 7.12 64.64 
Tetilla capillosa 0.00 0.12 5.91 0.37 6.44 71.08 
Polymastia mamillaris 0.02 0.10 4.14 0.33 4.51 75.60 
 
 
 
Table 8. Similarity Percentages (SIMPER) – Species explaining the dissimilarity of 
sponge community between depth bins 141 – 200 m and 351 – 600 m on the west 
coast. Average dissimilarity between depth bins was 97.25 %. 
 
Species Group 141 
– 200 m 
Av.Abund 
Group 351 
– 600 m 
Av.Abund 
Av.Dis
s 
Diss
/SD 
Contrib
% 
Cum
% 
Tetilla capillosa 0.00 0.52 22.85 0.99 23.50 23.50 
Hamacantha 
(Vomerula) esperioides 
0.09 0.29 13.36 0.65 13.74 37.24 
Suberites tylobtusa 0.30 0.00 13.18 0.63 13.55 50.79 
Suberites ficus 0.25 0.00 11.15 0.56 11.47 62.25 
Rossella antarctica 0.05 0.24 10.58 0.56 10.87 73.15 
Suberites carnosus 0.23 0.00 10.14 0.53 10.42 83.55 
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Table 9. Similarity Percentages (SIMPER) – Species explaining the dissimilarity of 
sponge community between depth bins 351 – 600 m and 61 – 140 m on the west 
coast. Average dissimilarity between depth bins was 99.89 %. 
 
Species Group 351 
– 600 m 
Av.Abund 
Group 61 
– 140 m 
Av.Abund 
Av.Dis
s 
Diss
/SD 
Contrib
% 
Cum
% 
Suberites carnosus 0.00 0.64 27.66 1.24 27.70 27.70 
Tetilla capillosa 0.52 0.00 22.50 0.99 22.53 50.23 
Hamacantha 
(Vomerula) esperioides 
0.29 0.00 11.41 0.59 11.42 61.65 
Suberites ficus 0.00 0.21 9.56 0.51 9.57 71.21 
Rossella antarctica 0.24 0.00 9.47 0.53 9.48 80.70 
 
 
 
Table 10. Similarity Percentages (SIMPER) – Species explaining the dissimilarity of 
sponge community between depth bins 61 – 140 m and 21 – 60 m on the south coast. 
Average dissimilarity between depth bins was 98.07 %. 
 
Species Group 61 
– 140 m 
Av.Abund 
Group 21 
– 60 m 
Av.Abund 
Av.Dis
s 
Diss
/SD 
Contrib
% 
Cum
% 
Chondrilla sp 1 0.00 0.25 9.06 0.53 9.24 9.24 
Haliclona (Haliclona) 
anonyma 
0.00 0.25 7.77 0.53 7.92 17.16 
Haliclona sp 1 0.24 0.00 7.01 0.50 7.15 24.30 
Myxilla 
(Burtonanchora) sp 1 
0.11 0.13 6.26 0.47 6.39 30.69 
Phorbas bardajii 0.05 0.13 6.00 0.42 6.12 36.81 
Clathria (Clathria) 
elastica 
0.03 0.13 4.85 0.37 4.94 41.75 
Tetilla capillosa 0.00 0.13 4.53 0.35 4.62 46.37 
Isodictya grandis 0.05 0.13 3.92 0.42 4.00 50.37 
Clathria (Clathria) 
dayi 
0.03 0.13 3.23 0.39 3.29 53.66 
Antho (Acarnia) prima 0.03 0.13 3.05 0.40 3.11 56.77 
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